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43  CFR  Part  23  Technical  Examination  Report 
Section  31.   Special  Stipulations: 

The  Lessee  shall  comply  with  the  following  additional  special  conditions 
and  stipulations,  unless  they  are  modified  by  mutual  agreement  of  the 
Lessee,  Supervisor,  and  Authorized  Officer. 

(a)  The  Lessee  will  not  occupy  or  disturb  the  area  within  600  feet  each 
side  of  the  Oregon  Trail  as  delineated  on  Illustration   14  . 

(b)  The  Lessee  will  not  occupy  or  disturb  the  surface  of  the  following 
sites: 

(1)  Vale  City  Dump   NWi^SE^j  Sec.  32,  T.  18  S.,  R.  45  E.  W.M. 

(2)  Lytle  Dump      NE^aSW^a  Sec.  31,  T.  19  S.,  R.  46  E.  W.M. 

SE^aSWis  Sec.  31,  T.  19  S.,  R.  46  E.  W.M. 
SW'jSEij  Sec.  31,  T.  19  S.,  R.  46  E.  W.M. 
NE^NE^A  Sec.   6,  T.  20  S.,  R.  4b  E.  W.M. 

(3)  Highway  Material  Site  OR  05020 

NJjNlsNWijNEis  Sec.  23,  T.  19  S.,  R.  45  E.  W.M. 

SW^SE'^  Sec.  14,  T.  19  S.,  R.  4S  E.  W.M. 

SE%SE^  Sec.  14,  T.  19  S. ,  R.  45  E.  W.M. 

NW^sSW^j  Sec.  32,  T.  19  S.,  R.  46  E.  W.M, 

SW^SW^  Sec.  32,  T.  19  S.,  R.  46  E.  W.M. 

(4)  Free  Use  Permit  OR  016864 

WIjNE^SE*?  Sec.   4,  T.  18  S.,  R.  45  E.  W.M. 
NE^SW^sNE^  Sec.   4,  T.  18  S.,  R.  45  E.  W.M. 

(c)  The  Lessee  will  dispose  of  waste  material  only  in  sites  designated 
by  the  Authorized  Officer. 

(d)  The  Lessee  shall  contact  the  Authorized  Officer  pricr  to  develop- 
ment of  a  plan  of  operation  to  be  apprised  of  practices  which 
should  be  followed  or  avoided  in  field  development,  including  but 
not  limited  to  such  matters  as  road  standards,  road  crossings, 
gates,  cattleguards ,  fencing,  erosion  control,  surface  rehabil- 
itation, stockwater  reservoirs,  stockwater  wells  and  springs. 

(e)  "Prior  to  any  operations  under  this  lease,  the  Leasee  will 
engage  in  a  qualified  archeologist,  acceptable  to  the  Author- 
ized Officer,  to  make  an  archeological  survey  of  the  land 

to  be  disturbed  or  occupied.   A  certified  statement,  signed 
by  the  qualified  archeologist,  setting  out  the  steps  taken 
in  the  survey  and  the  findings  thereof  as  to  the  existence 
of  antiquities  or  other  objects  of  historic  or  scientific 
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interest,  shall  be  submitted  to  the  Authorized  Officer. 
If  the  statement  indicates  the  existence  of  such  objects 
which  might  be  disturbed  by  operations  under  r.his  lease, 
the  Leasee  shall  take  such  mitigating  actions  as  may  be 
requirv-!d  by  the  Authorized  Officer,  including  archeological 
salvage,  or  protective  measures,  or  avoidance  of  the  site, 
to  protect  and  pre-serve  such  objects." 
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ENVIRONMENTAL  ANALYSIS  RECORD  FOR  VALE  KNOWN 

GEOTHERMAL  RESOURCE  AREA  ADDITION  AND  ADJACENT  LANDS 

PREFACE: 

On  June  27,  1974,  Republic  Geothermal,  Inc.,  of  Whittier,  California  bid 
$10.26  per  acre  to  lease  the  1347.17  acres  of  National  Resource  Lands 
within  the  Vale  Known  Geothermal  Resource  Area  (KGRA) .  This  was  the 
highest  of  four  bids  received  in  the  competitive  sa'ie  to  lease  the  area 
for  geothermal  exploration  and  development.   There  are  7593.15  acres  of 
private  land  in  the  Vale  KGRA  (See  Illustration  1).  The  federal  land 
is  located  from  one-half  to  two  and  one-half  miles  southeast  of  Vale. 
An  isolated  80  acre  parcel  of  federal  land  lies  three-quarters  of  a  mile 
north  of  Vale. 

On  August  2,  1974,  Republic  Geothermal,  Inc.,  submitted  a  plan  of  operation 
as  required  by  the  Code  of  Federal  Regulations,  Title  43,  Part  3210.2-l(d) 
to  the  State  Director  of  the  Bureau  of  Land  Management  in  Portland,  Oregon. 
The  plan  outlines  three  distinct  phases  as  follows:   (1)   Initial  geologic 
study  -  this  involves  surface  geologic  mapping  with  field  crews  using 
existing  roads  and  trails.   No  surface  disturbance  is  involved.   (2)   Self- 
potential  study  -  involves  gathering  of  geophysical  data  by  field  crews 
using  existing  roads  and  trails.  No  surface  disturbance  is  involved. 
(3)  Detailed  heat  flow  study  -  involves  drilling  5  holes  to  approximately 
500  feet  and  installing  a  1  inch  diameter  steel  pipe  containing  a  thermistor 
in  order  to  monitor  subsurface  temperatures  for  a  period  of  time.   There 
is  no  time-table  attached  to  this  plan.   As  of  December  24,  1974,  no 
action  has  been  taken  by  Republic  Geothermal  to  implement  the  plan. 

Magma  Energy,  Inc.,  of  Los  Angeles,  California  has  a  lease  on  private  land 
adjacent  to  the  Vale  KGRA,  They  have  been  expected  to  commence  a  deep 
exploration  test  drill  hole  for  several  months,  but  as  of  this  report  they 
are  not  yet  drilling  in  the  Vale  area.   A  drill  pad  with  mud  pits  has  been 
constructed  and  27  feet  of  surface  casing  set  in  preparation  for  the  big 
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Several  major  energy  companies  have  conducted  geophysical  exploration 
studies  for  geothermal  resources  in  the  Vale  vicinity  within  the  last  six 
months.  Additional  geologic  studies  by  the  U.  S.  Geological  Survey  prompted 
them,  on  May  30,  1974,  to  add  11,535.27  acres  as  an  .addition  to  the  Vale 
KGRA.   Overlapping  non-competitive  geothermal  lease  applications  prompted 
the  BLM  to  add  2522.56  acres  on  December  18,  1974,  The  U.  S.  Geological 
Survey  subsequently  added  these  acres  to  their  previous  addition  to  the 
Vale  KGRA.  This  total  of  14,057.83  acres  is  collectively  referred  to  as 
^^^   V^ile  KGRA  Addition.   These  lands  lie  within  the  line  identified 
as  Vale  KGRA  Addition  on  Illustration  1. 
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No  non-competitive  geothermal  leases  have  been  issued  in  the  Vale  District 
to  date,  but  a  large  number  of  applications  have  been  filed.  Because  many 
of  the  lease  applications  are  for  nearby  lands  that  are  similar  in  character 
to  the  Vale  KGRA  Addition,  these  acreages  are  being  included  in  this 
Environmental  Analysis  Record.  These  lands  lie  within  the  line  identified 
as  the  Environmental  Analysis  Boundary  but  outside  the  Vale  KGRA  Addition 
line  on  Illustration  1.  See  Illustration  7  for  the  precise  location  of 
these  applications. 

Within  the  Environmental  Analysis  Boundary,  private  acreages  exist  where 
the  Federal  Government  owns  the  mineral  estate.   These  acreages,  identified 
on  Illustration  6,  are  also  covered  by  this  Environmental  Analysis  Record. 

In  summary,  the  following  Technical  Report  and  Environmental  Analysis 
Record  is  written  to  include  all  land  belonging  to  the  Federal  Government 
within  the  EAR  boundary  line,  and  those  private  acres  within  the  Environmental 
Analysis  Boundary  where  the  Federal  Government  owns  the  mineral  estate. 
Acreage  figures  can  be  found  on  Illustration  2.  For  the  legal  description 
of  all  acreages  refer  to  Illustrations  3,  4,  and  5. 

The  non-competitive  leases  will  be  awarded  to  qualified  applicants  following 
the  receipt  and  evaluation  of  the  required  operating  plans.  A  number 
of  the  leases  are  expected  to  be  issued  in  1975. 

!•   DESCRIPTION  OF  THE  PROPOSED  ACTION  AND  ALTERNATIVE 

The  proposed  action  involves  the  leasing  of  Federally  owned  geothermal 
resources  for  exploration  and  development  pursuant  to  the  Geothermal 
Steam  Act  of  1970.  The  development  of  geothermal  steam  and  associated 
resources  involves  the  harnessing  of  the  natural  heac  energy  sources 
in  the  earth  for  the  generation  of  electric  power  and  the  production 
of  commercially  valuable  by-products. 

The  proposed  action  is  to  take  place  on  13,217.33  acres  of  U.  S. 
Government  land  within  the  Vale  KGRA  Addition  (Refer  to  Illustration  3 
for  legal  description)  and  on  32,797.56  acres  of  U.  S.  Government  land 
that  lie  near  but  outside  the  KGRA  Addition  (Refer  to  Illustration  4 
for  legal  description).  If  geothermal  resources  are  decided  in  the 
courts  to  be  part  of  the  mineral  estate,  the  proposed  action  may  take 
place  on  4,242.16  acres  of  private  land  on  which  the  Federal  Government 
owns  the  mineral  estate  (Refer  to  Illustration  5  for  legal  description). 
For  orientation  to  the  location  of  the  land,  refer  Illustration  6. 


Illustration  2 

SURFACE  ACREAGE  TOTALS 

Acres  of  vacant  NRL  in  KGRA  Addition  13,197.83 

Acres  of  Reclamation  Withdrawal  in  KGRA  Addition  20.00 

Total  acres  of  government  land  in  KGRA  Addition  *13,217.83 

Acres  of  private  land  in  KGRA  Addition  **       840.00 


Total  acres  of  private  and  government  land  in  the  KGRA  Addition  ***14,Q57.83 

Acres  of  vacant  NRL  in  EAR  Area  exclusive  of  KGRA  Addition  32,187.40 

Acres  of  Reclamation  Withdrawal  in  EAR  Area  exclusive  of  KGRA  Add.  610.16 

Total  government  land  in  EAR  Area  exclusive  of  KGRA  Addition  *325797.56 

Acres  of  private  land  in  EAR  Area  exclusive  of  KGRA  Addition  **18,361.73 

Total  acres  in  EAR  Area  exclusive  of  KGRA  Addition ^''f^iVS  1,159.29 

Total  government  acres  on  which  EAR.  is  being  written  *46,0i5.39 

Total  private  land  acres  within  EAR  boundary  **19i201.73 

Grand  total  ->f   private  and  government  land  within  EAR  boundary ^^^^^65,217.12 

MINERAL  ESTATE  ACREAGE  TOTALS 

Lands  in  the  KGRA  Addition 

Acres  of  government  land  with  mineral  estate  owned  by  government  12,576.28 

Acres  of  government  land  with  mineral  estate  privately  o'wned  641.55 

Acres  of  private  land  with  mineral  estate  privately  owned  840.00 

Acres  of  private  land  with  mineral  estate  owned  by  government        - 

Total  acres  in  KGRA  Addition  14,057.83 

Londs  in  the  EAR  Area  exclusive  of  KGRA  Addition 

Acres  of  government  land  on  which  mineral  estate  is  ovmed  by  gov.  30,791.08* 
Acres  of  government  land  on  which  mineral  estate  is  privately  owned    2,006.48 

Total  government  acres  in  EAR  Area  exclusive  of  KGRt'i  Addition  32,797,56 

Acres  of  private  land  on  which  mineral  estate  is  privately  owned  12,300.84 

Acres  of  private  land  on  which  mineral  estate  is  oxmed  by  gov.  4,242.16 

Acres  of  private  land  on  which  oil  and  gas  estate  is  owxied  by  gov.  1,818.73 

Total  private  land  in  EAR  Area  exclusive  of  KGRA  Addition  18,361,63 

*on  920  acret.  of  this  total,  the  government  owns  only  k,   of  all  minerals 
on  40  acres  of  this  total,  the  government  owns  only  %  of  all  minerals 
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U.  S.  GOVERNMENT  LAND  WITHIN  THE  VALE  KGRA  ADDITION; 


T.18S.,  R.if5E. 

,  Wm.  M 

Section  34 

All 

T.19S.,  R.45E. 

,  m,   M, 

Section  2 

All 

Section  3 

All 

Section  k 

All" 

Section  9 

All 

Section  10 

All 

Section  11 

All 

Section  12 

All 

Section  13 

All 

Section  14 

All 

Section  15 

All 

Section  23 

All 

Secclon  24 

All 

Section  25 

All 

Section  26 

All 

Section  36 

Si 

T.I9S.,  R.46E. 

,  Wm.  M. 

Section  19  All 

Section  30  All 

T.20S.,  R.45E. ,  m.    M. 

Section  2  All 

Section  3  All 

Section  10  N^,  NE^SEt,  bInW^SE^,  SW^SW^ 

Section  11  N? 
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U.  S.  GOVERNEMEMT  LAND  THAT  LIES  NEAR  BUT  OUTSIDE  THE  KGRA  ADDITION: 


T.17S.,  R.U^E. ,  Wm.  M. 

Section  19  All 

Section  20  All 

Section  21  All 

Section  22  All 

Section  23  All 

Section  2k  Si,  N¥^ 

Section  25  All  except  SE^SE^ 

Section  26  All 

Section  27  All 

Section  28  All 

Section  29  All 

Section  30  All  except  W-g-SW^ 

Section  32  All 

Section  33  All 

Section  3^  All 

Section  35  All 

T.I8S.,  R.45E„,  Wm.  M. 

Section  2  All 

Section  k  Lots  1,  2,  3,  k,    S|-NE^,  SE^NWt,  NE^SWi,  SE^ 

Section  10  n| 

Section  12  NW^-NW^ 

Section  26  SW^NW^,  Si 

T.  IBS,  ,  R.  46e»  ,  Wm.  M. 

Section  30  SW^,  Wiw^SE-^ 

T.  19s.,  R.44E. ,  Wm.  M. 

Section  13  SE^ 

Section  24  N^,  N^SW-^,  SE^ 

Section  25  NE^NE^ 
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T.  19s. ,  rA^e.,  m,  M. 


Section  5 

All 

Section  6 

SE^NEi,  EiSE-q: 

Section  7 

NEiNE^,  SiNEi,  EiSWi,  SE^ 

Section  8 

All 

Section  16 

Ei,  SE^SWi 

Section  17 

All 

Section  19 

All 

Section  20 

All 

Section  21 

All 

Section  22 

All 

Section  27 

All 

SecT;ion  28 

All 

Section  29 

All 

Section  30 

Lot  1,  Ei,  EfNW^ 

Section  31 

Ei 

Section  32 

All 

Section  33 

All 

Section  34 

All 

T.19S.,  R.H6E. 

,  Wm.  M, 

Section  2 

SW^WEv,  W|SEi- 

Section  3 

SWiNW^,  NWvSW^ 

Section  7 

Lots  1,  2,  3 

Section  8 

S|SB-i- 

Section  17 

NiSWi,  SW^SW^,  NWiSE^ 

Section  20 

All 

Section  28 

NE^NW^,  NiNW^NWi.  W|SWi,  SE^SW^ 

Section  29 

All  except  NE^NE^ 

Section  31 

All 

Section  32 

nI,  SWi,  NEiSE^,  NiNW^SE^ 

Section  33 

MW-f  lying  north  of  canal 

T.20S.,  R.45E. 

,  Wm.  M. 

Section  1 

All 

Section  4 

All 

Section  5 

All 

Section  6 

Lot  1,  si,  SE^NEr 

Section  7 

All 

Section  8 

All 

Section  12 

nI,  NiSEv,  SElSEi 

Section  lU 

wisw^ 

Section  15 

All  except  nInEv 

Section  17 

All 

Section  18 

All 

Illustration  4 

T«  20  S.,  R.  46  E..  W.  M. 

Section  5   That  portion  lying  above  the  canal  except  that  portion 
west  of  Lytle  Blvd.  in  SW^NE%  and  that  in  SE%NE% 

Section  6   All  except  SEJ^SWi,  SW^SE% 


PRIVATE  LAND  WITHIN  THE  EAR  BOUNDARY  ON  WHICH  THE  FEDERAL  GOVERNMENT 


OWNS  THE  MINERAL  ESTATE: 


T.  19s.,  Rjm,.    Wm.  M. 

Section  2'4   SE^-SWi 

Section  25   All  except  SW-^-SWi,  NE^NE^ 

T.19S.,  R.45E. ,  Wm.  M. 

Section  1   All 

Section  30   Lots  2.  3,    4,  E^SW^ 

Section  31   Lots  1,  2,    3,  if,  E^wi 

T.20S.,  RA5E.,    Wm.  M. 

Section  6   Lots  2,  3,  4,  5,  SW^NE^  SE^NW^ 
Section  14   Eisw-q- 

T.  19s.,  R.46E. .  Wm.  M. 


Sec!;lon 

Section 

Section 

Section 

Section 

Section  10 

Section  I5 


Lots  2,  3,  4,  S|nw^,  SW-J 

S-|NEi,  SEiNWi  EiSWi  SW^SW^.  SE 

All 

^m-k,    SEi-NE-i-,  EiNW^,  NE^SW-i- 

SiSEi 

E^NW^,  SW^NW-i-,  SiSW^ 

NW^NEi,  N¥i,  NE^SW^ 


ILLUSl^UTIOH 


KDiERAL  ESTATE  LEOEND 


1.     All  Bin.    -  Private  linds  with  all  Government  mineral 
estate  Interest  reserved. 


-  Private  Lands  with  oil  and  gas  reserved 
to  the  Oovemment. 

3.      Ho  oln.      -  Ctovemaent  Lands  with  all  private  mineral 
estat*  iaterest  reserved. 

H.     i"  All  «ln.    -  Oovernment  I^nds  with  Government  owning 
h  of  all  mineral  estate. 

5.  i  All  inln.    -  GovemiBent  Lands  with  Oovex'nment  owning 
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!-(!}.'lLAg....„fiQ'^'  the  rma  1  Ene  rgy  ? 

^'teotheririal  ener,;';y  is  the  natural  heat  of  the  earth.   Observations  and 
deductions  from  mines  and  well  data  indicate  that  temperatures  Increase 
'/lownu'Jird  to  between  392°  F.  and  l8.52°  P.,  at  the  base  of. the  earth's 
Ci-u.;.t,   The  average  heat  flow  of  the  earth  is  1.  5  x  lo"  cal/cm^/sec. , 

Dul.  known  Local  variations  in  heat  flow  of  15  times  thio  average  have 
been  found.   Abnormally  high  heat  flow  areas  are  prospectively  valuable 
lor  geotherrnal  resource  development.   These  areas  are  frequently,  but 
not  always,  marked  by  hot  springs. 

Tne  Tiatural  heat  of  the  earth  is  derived  from  radioactive  decay,  friction 
(tidal  and  crustal  plate  motion)  and  possibly  primeval  heat.   Most  of 
this  heat  is  too  diffuse  to  serve  as  a  resource  under  present  technology. 
Locally,  however,  it  is  concentrated  in  the  crust  by  volcanlsm  and  magma 
chambers.   This  heat  is  stored  in  rocks  and  in  water  and  steam  within 
pores  and  fissures.   This  water  and  steam  serve  to  transfer  the  heat  to 
the  earth's  surface. 

Geotherrnal  Systems 

There  are  in  essence  four  different  major  types  of  geotherrnal  systems: 
vapor-dominated  systems,  hot  water  systems,  geopi-'essured  reservoir 
systems  and  hot  dry  rock  systems.   Most  systems  can  be  divided  into 
two  broad  types  on  the  bases  of  the  fluid  produced:  The  vapor-dominated 
or  dry-steam  type  and  the  hot  water  type.   Heat  for  both  types  is  de- 
rived from  a  near-surface  heat  source  such  as  a  magma  chamber. 

Surface  and  near  surface  water  percolating  through  fractures  is  heated 
by  the  hot  rock  and  rises,  sometimes  appearing  at  the  surface  In  the  form 
of  hot  springs,  geysers,  fumroles  and  other  surface  manifestations. 
The  vapor  dominated  systems  yield  steam  and  other  gases  with  little  or 
no  associated  water.   The  hot  water  systems  yield  water  and  if  the 
temperature  is  sufficiently  high,  some  of  the  water  flashes  to  steam, 
wtiich  can  be  directed  through  turbines  to  generate  electricity.   Bie 
commercial  scale  geotherrnal  power  development  at  Bie  Geysers,  California 
is  a  vapor  dominated  system.   Most  hot  spring  systems  in  the  U.  S., 
however,  yield  fluids  that  are  dominated  by  hot  water  rather  than  steam. 

Vapor  dominated  systems  are  believed  to  be  relatively  rare  systems  in 
which  saturated  steam  and  water  are  thought  to  coexist  within  the 
reservoir.   The  steam  phase  controls  the  pressure.   With  a  decrease  in 
pressure  due  to  production  through  a  well  bore,  the  heat  contained  in  the 
rock  dries  and  superheats  the  steam.   Commercial  well  production  ranges 
from  50,000  to  300,000  pounds  of  steam  per  hour.   Power  production  from 
vapor-dominated  fields  occur  at  The  Geysers  in  California,  Larderello, 
Italy  and  mtsukawa,  Japan,   The  Valles  Caldera  field  currently  under 
development  in  northern  New  Mexico  appears  to  be  vapor  dominated.   At 
least  one  of  the  hot  spring  systems  in  Yellowstone  National  Park  is  of 
this  type  but  is  closed  to  development  by  virtue  of  the  park  status. 
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Hot  Water  systems  are  thought  to  be  thermally  driven  eonvectlve  systems 
in  which  percolating  water  picks  up  heat  from  the  heat  source  and  moves 
upward  in  the  system.   This  upwelling  of  hot  water  often  comes  to  the 
surface  anc  Is  manifested  as  hot  springs,  geysers  and  other  thermal 
phenomena.  Thermal  energy  is  stored  both  in  the  hot  rock  and  in  the 
water  and  steam  which  fill  the  pore  spaces  in  the  rock.  Tapping  of 
the  upwelling  hot  waters  by  wells  results  in  a  portion  of  the  fluid, 
generally  15  to  25  percent,  flashing  to  steam  due  to  pressure  decrease. 
Temperatures  of  about  588°  F.  and  wellhead  pressures  of  about  50  to 
150  psi  are  commonly  found  in  this  type  of  system.   The  steam  fraction 
is  separated  from  the  hot  water  at  the  surface.   Steam  Is  directed 
through  the  turbines  and  the  hot  water  is  discharged  to  the  surface  or 
reinjected  into  the  ground.   Electric  power  production  from  this  type 
of  system  is  presently  underway  at  Wairkei,  New  Zealand,  Otaka,  Japan, 
Cerro  Prieto,  Mexico  and  Pathe,  Mexico. 

Geopressured  reservoir  systems  -  Geopressured  zones  consist  of  highly 
porous  sands  saturated  with  brines  of  high  temperature  and  under  very 
high  pressure.   They  are  located  principally  along  the  Louisiana  Coast 
and  offshore  of  southern  Texas.   These  zones  are  thought  to  occur  as  a 
result  of  normal  heat  flow  being  trapped  under  compacted  layers  of  clay 
which  serve  as  an  insulating  layer.   The  clay  layer  is  derived  from 
marine  sediments  that  have  been  chemically  altered  by  intense  heat  and 
pressure.   The  liquid  in  the  trapped  sand  results  from  water  being  forced 
down  through  the  clay  layer  by  intense  pressure  from  above.  The  geo- 
pressured zones  are  found  at  depths  of  6,500  to  10,000  feet.   Tempera- 
tures up  to  569°  p.  and  pressures  up  to  500  atmospheres  have  been 
measured  in  these  systems.   Difficult  technical  and  economic  problems 
must  be  solved  before  this  system  may  prove  useful  for  the  generation 
of  electric  power.   Of  prime  concern  is  the  capability  of  the  reservoir 
to  supply  a  sustained  source  of  steam  or  very  hot  water  to  warrant  the 
construction  of  a  power  plant.   This  system  is  still  being  developed. 

Hot  dry  rock  systems  consist  of  Impermeable  rocks  overlying  a  local 
heat  source  such  as  a  magma  chamber.  A  much  larger  volume  of  hot  dry 
rock  is  located  in  the  earth's  cjrust  at  depths  in  excess  of  50,000  feet, 
beyond  present  drilling  capability.   Some  shallow  hot  rock  systems  such 
as  one  suspected  to  occur  near  Marysvllle,  Montana,  are  subject  to 
current  research.  Because  of  the  absence  of  water  in  these  systems, 
water  would  nave  to  be  Introduced  through  wells  and  fractures  in  the 
rock  between  the  wells.   Steam  brought  to  the  surface  will  be  used  to 
run  conventional  turbines  for  the  generation  of  elctric  power.  Develop- 
ment of  this  system  is  in  the  early  research  state.   Production  of 
electric  power  from  this  system  is  probably  years  in  the  future. 


11 


^^AJ:g.P'i"e"t  of  Geothennal  Resources 

Development  and  production  of  geothemial  resources  involve  six  phases: 
exploration,  test  drilling,  production  testing,  field  development, 
powerline  construction  and  full  scale  operations^   Each  successive 
.'--ep  is  dependent  upon  successful  results  in  the  previous  phases. 
Because  of  limited  knowledge  of  the  occurrence,  location  and  properties 
of  geothermal  resources  as  related  to  both  energy  and  by-product  water 
and  mineral  materials,  it  is  not  possible  in  this  analysis  to  specifically 
predict  the  success  or  failure  of  the  KSRA  or  to  make  a  categorical 
prediction  about  the  program  as  a  whole. 

The  following  are  general  processes  involved  in  the  six  phases  of 
geothermal  development: 

Exploration 

The  exploration  of  geothermal  areas  is  designed  to  locate  and  define 
commercial  geothermal  reservoirs  and  to  evaluate  the  impact  of  possible 
geothermal  development  upon  the  environment,  including  surface  and 
subsurface  resources  and  various  land  uses.   Principal  exploration 
activities  include  topographic  and  geologic  mapping,  geologic  field 
examinations,  ground  and  spring  temperature  surveys,  geochemical  studies, 
geophysical  surveys  and  shallow  drilling  for  the  purpose  of  sampling 
shallow  ground  waters,  temperature  measurement  and  subsurface  rock 
sampling.  These  exploration  activities  are  surface  oriented  investigations 
which  include: 

-Geochemical  surveys  where  water  and  vegetative  samples  are  obtained 
and  analyzed  for  their  chemical  content, 

-Stratigraphic,  lithologic  and  structural  mapping  where  a  geologist 
assisted  by  a  survey  crew  examines  the  rock  outcrops  and  topography 
in  an  area  and  makes  deductions  about  the  subsurface  geology. 

-Micro  gas  surveys  where  air  samples  are  obtained  from  various 
points  within  a  given  area. 


geophysical  data. 

Generally  these  surveys  are  by  use  of  existing  roads  and  trails. 

More  intensive  use  of  the  land  in  this  phase  is  not  uncommon.  New  roads, 
clearings,  etc.,  may  be  required  in  the  search  for  evidence  of  geothermal 
indicators. 
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-Reconnaissance  surveys  where  the  surface  features  and  natural  l_i 

phenomena  are  examined  without  disturbing  the  land. 

-Shallow  drilling  of  holes  500  feet  deep  or  less  required  for  ■ 

5:,eophvsical  data.  " 

I 
I 
I 
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Test  Drilling 

Locations  for  the  drilling  of  test  wells  are  selected  on  the  basis  of 
preliminary  exploration  work,  an  approved  exploration  plan  and  other 
data.  Test  wells  provide  sub-surface  geologic  data,  locate  potential 
productive  zones  within  the  geothermal  reservoir,  help  delineate  the 
reservoir  limits  and  aid  in  determining  the  physical  and  chemical  pro- 
perties of  the  reservoir  and  reservoir  fluids. 

Test  wells  may  vary,  depending  on  the  geological  conditions  and  the 
objectives,  from  boreholes  with  diameter  of  about  four  inches  to  2k 
inches  and  in  depth  from  a  few  hundred  to  several  thousand  feet,  with 
the  deepest  in  the  5,000  to  10,000  foot  range.   The  equipment  and  the 
control  measures  for  drilling,  sampling  and  completion  have  to  be 
appropriate  to  the  specific  situations.   Where  the  principal  objective 
is  to  outline  prospective  areas  by  collecting  data  on  thermal  gradients 
or  geologic  structure  and  steam  producing  zones  will  not  be  penetrated, 
small  diameter  boreholes  may  be  put  down  by  small  or  medium  sized  drill 
rigs  to  a  depth  of  about  2,000  feet.  For  test  wells  intended  to  investi- 
gate the  potential  reservoirs  with  large  diameter  and  deeper  boreholes, 
the  current  drilling  equipment,  technology  and  methods  are  sirailiar  to 
those  used  in  oil  and  gas  operations. 

The  test  drilling  equipment  used  often  is  a  truck  mounted  drilling  rig. 
A  truck  mounted  air  compressor  is  usually  used  if  the  drilling  is  done 
with  air;  or  a  water  tank  truck  if  the  drilling  is  done  with  water.   The 
drill  site  occupies  an  area  of  approximately  40  x  6o  feet.   In  some  cases 
a  drilling  rig  with  a  conventional  substructure  is  used.   The  drill  site 
(or  pad)  generally  involves  an  area  of  less  than  an  acre  which  may  be 
cleared  of  vegetation  and  graded  to  a  flat  surface.   The  drilling  rig, 
mud  pumps,  mud  tanks,  generators,  drill  pipe  rack,  tool  house,  etc. 
usually  are  located  on  the  drill  pad.   Other  facilities,  such  as  storage 
tanks  for  wster  and  fuel  may  or  may  not  be  on  the  drill  pad;  however, 
they  will  be  nearby.  A  reserve  pit  of  approximately  1,000  square  feet 
and  6  to  8  feet  deep  is  sometimes  dug  to  contain  waste  fluids  during 
drilling  operations.   Where  larger  and/or  deep  holes  are  to  be  drilled, 
larger  equipment  is  required.   It  may  be  necessary  to  construct  a  heavy 
duty  road  that  can  support  the  drilling  rig  and  other  equipment  that 
must  be  moved  to  the  location.   The  largest  individual  truck  anticipated 
will  weigh  approximately  90,000  pounds.   The  larger  drill  rig  and  asso- 
ciated equipment  and  material  will  occupy  a  larger  site,  often  400'  x  200' 
and  sumps  may  be  as  large  as  3, 600  square  feet. 

Production  T-? sting 

Production  testing  is  the  transitional  phase  between  exploration  and 
potential  development  and  production  of  a  geothermal  reservoir.  A  well 
that  has  penetrated  a  potentially  productive  geothernnal  zone  is  completed 
and  tested  over  a  period  of  time  to  clean  out  the  well  and  to  determine 
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the  flow  rate,  composition  and  temperature  of  fluids  and  gasses  re- 
charge characteristics,  pressures,  compressibility  and  other  physical 
properties  of  the  reservoir  fluids.   Testing  requires  that  the  maximum 
production  rate  of  the  well  be  established  by  various  controlled  pro- 
duction rates  over  sufficient  time  to  establish  the  hydrodynamic  pro- 
perties and/or  boundary  characteristics  of  the  reservoir.   This  process 
involves  venting  of  the  well  to  the  atmosphere  with  accompanying  vapor 
release  and  noise.  ^  o-  e  apu^ 

During  production  testing,  considerable  monitoring  and  analytical  work 
will  be  necessary  and  required  to  determine  the  quantity  of  potentially 
toxic  substances  pi-esent  in  geothermal  fluids,  to  evaluate  potential 
hazards  which  its  presence  may  create  and  to  establish  the  control  meas- 
ures to  be  Imposed  to  assure  meeting  environmental  and  public  health 
and  safety  requirements. 

In  the  event  that  exploratory  drilling  and  production  testing  indicates 
that  a  geotnermal  field  has  economic  potential  for  oower  development,  a 
commitment  must  be  obtained  from  a  customer  electric  utility  to  warrant 
further  development.  This   would  be  a  major  decision  point  in  the  devel- 
opment and  production  of  the  geothermal  resource  of  a  given  area.  Addi- 
tional permits  would  be  required  for  construction  of  industrial  facilitie'^ 
and  for  road  and  powerline  rights-of-way  on  Federal  land  off  the  lease 

Si  GGa 

Field  Development 

lllllml\l^l''Z"lt"'''.   .1?-  '"'^""^  "'''  production  testing  programs  will 
probably  lead  to  the  drilling  of  a  number  of  additional  wells  to  develop 
o  .leld.  Access  roads  will  be  improved  to  give  permanent  service. 

Limited  service  and  living  quarters  will  be  constructed  if  required  and 
adequate  water  sources  and  sewage  facilities  will  be  provided. 

Field  development  in  a  large  field  can  continue  fo'r  many  years  as  new 
wells  and  additional  power  generating  units  are  developed. 

?!;^  f^iiii"g  ^"or-  geothermal  fluids  will  continue  to  Include  test  wells 
and  intensive  production  testing  as  the  limits  of  the  field  are  probed 

tvoe  orf^!-M''t"T'''''"^'!'  ^'  ^"  '^"  ^"P'^  °f  ^^^  producing  zone  and 
type  of  fluids  to  be  encountered  will  be  less  than  in  the  initial  pros- 

Sni",!  f  ^^'^'-  ^■''   ^^^^  °^  ^^^"  drilling  will  take  place  between  proven 
wells  under  more  predictable  conditions,  y-^oven 

II  TJlTftTVr   IJ'^'f  ""^  ^^''^'   °°"'^'"  substances  that  are  found  to 
IL^  Jlr     I  discharged  at  the  surface,  the  contaminating  substances 

suh^uS^^f  ^  "'^T^^'  neutralized,  or  reinjected  into  the  appropriate 
subsurface  reservoir.  If  no  harmful  materials  are  present,  or  if  these 
materials  can  be  economically  removed,  it  is  possible  that  fresh  water 
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may  be  a  by-product  of  energy  production  at  a  geothermal  plant.   Consei'vation 
and  utilization  of  such  demineralized  water  will  be  required  where  such 
production  is  economically  feasible. 

To  the  extent  that  wells  produce  geothermal  fluids,  it  also  may  be 
necessary  to  carry  out  an  injection  well  program  in  close  coordination 
with  the  production  wells. 

The  technique  of  injecting  liquids  deep  within  the  earth  have  been  in 
use  for  many  years  in  the  petroleum  industry.   Indeed  this  is  one  of  the 
basic  methods  of  secondary  recovery  and  maintenance  of  proper  reservoir 
pressures.  Adaptation  of  these  techniques  to  reinjection  of  geothermal 
fluids  may  require  some  slight  modifications,  but  should  be  well  within 
the  realm  of  existing  technology. 

Power  Plant  and  Power  Line  Construction 

Power  generation  and  transmission  facilities  will  be  constructed  in 
stages  to  establish  the  most  efficient  size  for  the  project  in  relation 
to  the  associated  geothermal  reservoir.   Under  present  technology,  above 
ground  insulated  pipes  are  used  to  transport  the  steam  from  the  well  to 
the  power  plant  because  of  pronounced  thermal  pipeline  expansion  and 
contraction  during  operation.  An  underground  pipe  system  is  not  economically 
feasible  owing  to  service  and  equipment  requirements.   Since  geothermal 
fluids  and  steam  can  be  transported  only  a  distance  C/f  about  one  mile 
due  to  pressure  and  temperature  loss  factors,  power  plant  installations 
will  be  relatively  small,  probably  not  exceeding  100  mega  watts  at 
individual  sites.  A  typical  power  plant  at  The  Geysers  consists  of  two 
turbine  generators  housed  in  a  single  building  with  en   adjoining  structure 
housing  cooling  towers.  Geyser  units  3  and  4  are  housed  in  a  building 
140  feet  by  34  feet  and  30  feet  high.  Adjoining  is  a  cooling  tower 
consisting  of  three  36  feet  by  66  feet  shells.   Surface  steam  lines  of 
10  to  30  inches,  fiberglass  and  asbestos  insulated  pipe  with  characteristic 
large  U-shaped  expansion  loops,  connect  the  wells  to  the  pox^er  plant. 
The  greatest  distance  of  any  connected  well  currently  is  1,200  feet  in 
a  straight  line.   Each  plant  is  served  by  several  producing  wells  at 
spacings  of  about  40  acres  per  well.  Thus,  in  the  producing  area,  the 
terrain  is  laced  with  exposed  steam  pipes  radiating  out  from  the  power 
plants  which  in  turn  are  connected  together  with  high  voltage  transmission 
lines. 

Full  Scale  Production 

During  the  production  period,  activities  primarily  will  consist  of  the 
operation  and  maintenance  of  the  power  plant  and  related  facilities  and 
the  drilling,  redrilling,  and  work  over  of  geothermal  wells  to  maintain 
production  capacity.   Electrical  energy  generation  will  be  at  its  maximum 
during  this  stage.   Overall  activity  will  be  considerably  reduced  over  that 
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required  during  field  development  and  the  construction  of  power  generation, 
power  transmission,  and  related  facilities.   The  adverse  environmental 
effects  of  geothermal  development  may  decline  as  the  field  comes  into  full« 
scale  product: on.   If  proper  environmental  measures  have  been  fully  imple- 
nented  during  the  construction  phase,  vegetative  cover  will  begin  to  cover 
exposed  soils  where  condltons  are  conducive  to  plant  growth,  drainage  and 
soil  erosion  m.easures  will  control  run-off  to  minim.ize  both  on  and  off  site 
damage.  The  physical  disturbances  and  activities  asrociated  with  construc- 
tion will  have  ended.   A  state  of  use  equilibrium  vail  be  reached  which  will 
be  conducive  to  broader  multiple  land  uses,  particularly  uses  such  as  wild- 
life habitat,  grazing,  and  agriculture.   The  Larderello  Field  in  Italy,  for 
example,  is  in  an  area  of  intensive  agricultural  development.   Within  the 
confines  of  the  geothermal  field,  there  are  many  farms,  vineyards,  and 
orchards  adjacent  to  producing  wells,  pipelines,  and  power  plants^ 
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ALTERNATIVES  TO  THE  PROPOSED  ACTION 

1.   Do  not  lease  any  of  the  Federal  land  in  the  EAR  Ai^ea  for  geothermal 
purposes. 

It  is  felt  no  description  of  this  alternative  is  needed  since  use  of 
the  area  will  remain  the  same. 
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^- ^' '      rJESGRIPTION  OF  '.THE  EX IG TIWCl  E WI ROM^EP^T 

A.   Non-living: 

Climate 

'I'he  climate  is  typical  of  eastern  Oregon  with  hot,  dry  summers 
and  cold,  vet  winters „   'Precipitation  and  temperature  data  from 
y-ale,  Harper  and  Owyhee  Dam  is  listed  in  Tables  1,  2j  and  3.   The 
Vale  station  is  within  Vale,  Harper  is  25  miles  vest  of  Vale  and 
i>/yhee  Dam  is  24  miles  south  of  Vale. 

Annual  precipitation  aver<'iged  9.65  inches  at  Vale  based  on  23 
years  of  record.   (1930  through  1972).   Approximately  60  percent 
of  this  precipitation  is  received  October  through  March.   The 
majority  of  the  remaining  precipitation  fails  diiring  the  spring 
months.   An  annual  average  of  20  inches  of  snow  falls  during  the 
months  of  November,  December,  January,  Febraary  and  March. 

Tb.e  prevailing  winds  are  north  to  northwest. 

Topography 

The  topography  of  the  environmental  analysis  area  is  characterized 
by  rolling  plateaus  dissected  by  several  intennittent  drainages. 
The  Ma-lheur  River  and  adjacent  flood  plain  separate  the  two  plateau 
areas.   Elevation  ranges  from  22^2  feet  at  the  town  of  Vale  to 
3200  feet.   Slopes  vary  from  nearly  level  to  very  steeply- sloping. 

TABLE  1 


Mean  Monthly  and  Annual  Precipitation  (in  inches) 
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TABLE      2 


Mean 

Maximum  Temperatures 

Station 

No.  Years 
Recorded 

J 

F 

M 

A 

Monthly 

M     J     J     A 

S 

0 

N 

D 

Annual 

Owyhee  Dam 

11 

40.4 

48.7 

56.9 

65.1 

75.1  84.9   95.3   91.5 

81.0 

68.6 

52.4 

41.6 

66.8 

Vale 

11 

39.3 

47.4 

56.5 

65.9 

75.9  85.8  96.1   91.9 

81.0 

68.0 

51.5 

40.5 

66.7 

Hai-per 

11 

38«4 

46.9 

56.0 

64.4 

73.0  81.9   92.2   88«9 
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67.0 

51.0 

40.4 
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TABLE      3 


Mean 

Minimum  Temperatures 

Station 

No.  Years 
Recorded 

J 

F 

M 

A 

Monthly 

M     J     J     A 

S 

0 

N 

D 

Annual 

Owyhee  Dam 

11 

23.7 

29.5 

32.3 

37.7 

43.8   50.1   53.7   53.3 

47.6 

39,5 

31.6 

25.1 

39.0 

Vale 

11 

20.9 

25.6 

28.3 

34.4 
31.5 

42.4  50.7  56.1  53.4 

44.6 

34.3 

28.1 

21.7 

36.7 

Harper 

11 

18.7 

24.5 

25.8 

39.3  47.8   51.9   50.5 

41.5 

31.4 

25.6 

20.3 

34.1 

TABLE  4 


FROST  FREE  SEASON 


Mean  Number  of  Days  With  Temperature  32°F  / 

S^^tion No.  Years  of  Record Mean  No.  Frost  Free  Days 

Owyhee  Dam 31 170   20%  weighted      34 

Iai£ 32 149   50%  weighted      75 

^laxper 26 123   30%  weighted      37 

Weighted  #  frost  free  days  146 
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SOILS 

The  soils  of  the  Area  are  the  Nyssa  -  Frohman  -  Malheur 


aeries. 


The  Nyssa  series  are  moderately  deep,  well  drained  soils  with  a 
weakly  cemented  pan  formed  on  high  terraces.   They  are  underlain 
by  lacustrine  materials  or  old  alluvium  and  mantled  by  thin  loess. 
Slopes  of  the  land  in  this  series  are  7-20  percent.   Soils  of  this 
series  make  up  the  majority  of  the  soils  in  the  area. 

Associated  with  the  Nyssa  soils  in  the  southern  portion  of  the  area 
are  the  Malheur  soils.   These  occur  in  a  complex  pattern  of  sodium 
affected  "slick"  spots  interspersed  with  the  Nyssa  soils. 

The  Frohman  series  are  shallow,  well  drained  soils  derived  from  thin 
loess  and  old  alluvium  on  a  nearly  level  to  sloping  high  terrace. 
Slope  varies  on  the  lands  in  this  series  from  0  to  12  percent. 

Unnamed  soils  in  the  northern  end  of  the  area  (north  of  Vale)  are 
moderately  fine  textured,  deep,  well  drained  soils  en  gently  sloping 
to  hilly  uplands.   Interspersed  among  these  soils  are  raw  lacustrine 
sediments  occurring  on  exposed  areas  along  incised  drainages. 

Additional  information  on  the  soils  of  the  area  can  be  found  in  the 
General  Soil  Map  Report  published  by  the  Oregon  State  Water  Resources 
Board  in  1969.   Copies  of  the  report  are  located  in  the  District's 
library. 

A  detailed  description  of  these  soils  is  located  in  Appendix  VII, 

Slight  to  moderate  erosion  is  occurring  in  the  area.   The  soils  are 
susceptible  to  both  wind  and  water  erosion  whenever  protective  vegetative 
cover  is  reduced  or  removed.  Wind  erosion  especially,  becomes  a 
serious  problem  when  vegetative  cover  is  removed. 

No  pollutants  are  known  to  occur  in  the  soils. 
Air 

Presently  air  quality  is  generally  high.   One  exception  is  during  the 
non-irrigation  season.  During  this  time,  bare  crop  land  is  susceptible 
to  wind  erosion,  with  resultant  dust  storms,  as  low  pressure  centers 
with  accompanying  winds  move  through  the  area.  Dust  storms  commonly 
occur  during  the  time  prior  to  or  at  the  conclusion  of  the  irrigation 
season,  as  fields  are  being  or  have  been,  worked  in  preparation  for  crop 
planting.  This  is  not  a  major  problem  or  source  of  pollution. 
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A  second  pollution  source  is  from  smoke  during  range  fires  and 
from  burning  trash  on  agricultural  lands.  'This  is  not  a  significant 
source  of  pollution  and  is  a  minor  problem  except  during  periods  of 
temperature  inversion. 

Water 

The  Malheur  River,  a  tributarj^  of  the  Snake  River,  flows  between  the 
two  parts  of  the  area.  Water  quality  of  the  Malheur  River  is  low  at 
present  and  intensive  irrigation  use  degrades  it  further.  This  stream 
is  seasonally  warm,  high  in  sediment  and  dissolved  solids.  Concentra- 
tions of  basic  nutrients,  nitrogen  and  phosphorous,  are  high;  phosphor- 
ous concentrations  are  particularlj'-  high.  High  nutrient  concentrations 
have  stimulated  heavy  algal  growth.   Concentrations  of  dissolved  solids 
in  the  Malheur  average  over  1,000  mg/l.  Bacterial  contamination  of  the 
Malheur  also  exists „  Dissolved  oxygen  concentrations  fluctuate  with 
low  flows  and  algal  activity.  One  in  ten  year  low  flow  for  the  Malheur 
is  as  low  as  32  cfs  for  a  period  of  one  month. 

However,  sediment  and  dissolved  solid  contributions  to  the  Malheur  from 
National  Resource  Lands  within  the  EAR  area  are  insignificant. 

Several  ground  water  aquifers  exist  within  the  EAR  area.  Quality  of 
water  varies  among  the  aquifers;  some  waters  are  not  potable.  Some 
deeper  wells  5OO-60O'  produce  warm  water.  Most  potable  wells  within 
the  town  of  Vale  are  20-UO' . 

The  shallow  wells  are  located  in  flood  plain  alluviuin  of  the  Malheur 
River. 
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GEOLOGY 

1.   Stratigraphy 

The  oldest  rocks  in  the  area  of  the  EAR  are  of  Miocene  age  and  belong 
to  the  Deer  Butte  Formation.   The  formation  is  fairly  widespread  in 
the  Kern  and  Sourdough  Basins  about  20  miles  southwest  of  Vale.   Here 
it  consists  of  fine-grained  tuffaceous  sediments  with  a  few  interbedded 
basalt  flows  in  the  lower  part  and  grades  upward  into  massive  sandstones 
and  conglomerates.  The  Deer  Butte  Formation  was  deposited  on  a 
dissected  erosion  surface  so  the  total  thickness  varies  considerably. 
The  maximum  thickness  of  the  lower  member  is  unknown,  but  is  at  least 
415  feet  while  a  maximum  thickness  of  1248  feet  has  been  measured  in 
the  uppei  member  (Corcoran,  R.  E. ,  and  others,  1962,  P. 7).   The  only 
exposure  of  the  Deer  Butte  Formation  within  the  area  of  the  EAR  is  in 
Vale  Butte  where  the  well-cemented  arkoses  and  conglomerates  characteristic 
of  the  upper  part  of  the  unit  form  the  butte  as  an  erosional  remnant. 
However,  the  formation  almost  certainly  underlies  the  entire  area. 

The  sandstones  are  composed  primarily  of  quartzite,  quartz,  and  chert 
grains  with  some  plagioclase  feldspar.   The  conglomerates  have  cobbles 
up  to  six  or  eight  inches  across  and  are  composed  predominantly  of 
granites,  rhyolites,  quartzites  and  quartz.   The  source  area  for  the 
Deer  Butte  Formation  is  not  definitely  known,  but  it  appears  to  be 
about  35  miles  to  the  southeast  in  the  vicinity  of  Silver  City,  Idaho. 
Here,  there  is  a  mineralized  granite  stock  about  10  miles  wide  by  25 
miles  long  which  seems  a  likely  source  for  the  quartz  and  feldspar 
present  in  the  formation.   Fossil  leaves,  bones  and  fresh  water  mollusks 
have  been  found  in  the  formation  but  the  vertebrate  remains  appear  to 
be  the  most  diagnostic  and  according  to  Shotwell  are  of  Barstovian 
(upper  Miocene)  age.   (Johnson,  Arvid,  1961). 

Overlying  the  Deer  Butte  Formation  in  the  EAR  area  is  the  Chalk  Butte 
Formation  of  Pliocene  age.  The  Chalk  Butte  is  a  part  of  the  larger 
Idaho  Group  which  is  also  composed  of  the  Kern  Basin  Formation  and 
the  Grassy  Mountain  Basalt.   Of  the  Idaho  Group,  only  the  Chalk  Butte 
Formation  is  present  in  the  EAR  area.   Rocks  of  the  Chalk  Butte  are 
the  most  abundant  type  at  the  surface  within  the  EAR  area  and  probably 
represent  about  70%  of  the  surface  exposure.   The  formation  is  mostly 
sedimentary  and  the  predominant  lithologic  types  are  tuffaceous 
sandstones,  siltstones  and  conglomerates  with  lesser  amounts  of  tuff  ash 
beds  and  fresh  water  limestone.   Interbedded  basalt  flows,  generally 
less  than  30  feet  thick,  are  fairly  common  but  are  very  local  and 
lenticular  so  are  not  useful  for  correlation.  A  partial  thickness  of 
538  feet  has  been  measured  at  the  type  locality  in  SE%,  Section  22, 
T.  20  S.,  R.  45  E.   However,  the  faulting  present  in  the  area  and  the 
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relatively  unconsolidated  nature  of  the  deposit,  make  the  true 
thickness  difficult  to  obtain.  The  environment  of  deposition 
apparently  fluctuated  from  fluviatile  (stream  deposited) to 
lacustrine  (lake  deposited)  with  the  lacustrine  environment 
predominating  in  the  EAR  area. 

Although  the  Chalk  Butte  is  very  poorly  consolidated  and  weathers 
to  gently  rounded  hills  and  valleys,  the  silt  content  seems  to 
predominate  over  clays  because  there  is  very  little  evidence  of 
landsliding.   In  the  area  north  of  Vale  and  in  parts  of  the  area 
south  of  toxim,  there  is  some  aeolian  erosion  but  many  former  dune 
areas  are  now  becoming  stabilized  by  vegetation. 

Fresh  water  mollusks  and  leaves  have  been  collected  from  the  Chalk 
Butte  and  J,  A.  Shotwell  has  assigned  a  middle  Pliocene  (Heraphillian) 
age  to  vertebrate  fossils  from  the  type  locality  of  Chalk  Butte. 
(Corcoran,  R.  E.,  1962,  P. 7).   Terrace  gravels  are  found  capping  a 
good  number  of  the  ridges  throughout  the  area  but  are  especially 
numerous  along  and  east  of  Lytle  Boulevard.   These  gravels  are  of 
Pleistocene  and  possibly  upper  Pliocene  age  and  represent  the 
erosional  remnant  of  a  once  more  widespread  gravel  floodplain  of 
the  Owyhee  and  Malheur  rivers.  Thicknesses  range  up  to  50  feet  or 
more  and  are  composed  of  poorly  to  moderately  consolidated  basaltic, 
quartzitic,  and  chert  pebbles  and  cobbles.   Sorting  ranges  from  fair 
to  poor  and  cementing  material  often  consists  of  white  caliche  layers 
that  both  make  the  gravel  hard  to  quarry  and  chemically  undesirable 
for  concrete  aggregate. 

2.   Structure 

The  EAR  area  lies  in  the  western  extremity  of  the  depression  known 
as  the  Snake  River  downwarp.   This  large  structural  trough,  presently 
occupied  by  the  Snake  River,  extends  from  Yellowstone  Park  in 
Wyoming  across  southern  Idaho  and  into  eastern  Oregon,   Continuing 
studies  indicate  the  large  down-dropped  fault  block,  or  graben,  may 
be  comparable  in  size  and  complexity  to  the  Rhone  Valley  of  Germany 
and  the  rift  valleys  of  East  Africa,  The  large  structural  trough  is 
bounded  by  nearly  vertical  faults.  The  basin  apparently  gradually 
sank  during  the  Miocene  and  Pliocene  to  receive  thousands  of  feet 
of  sediments.  The  fault  system  associated  with  the  structure  is 
only  now  becoming  fully  appreciated  through  recent  geophysical 
exploration.   There  are  many  more  faults,  trending  mostly  north- south, 
in  the  Vale  area  than  previously  thought.  Displacements  are  very 
difficult  to  determine  from  surface  observations  because  of  the 
"healing"  effects  of  the  poorly  consolidated  Chalk  Butte  Formation, 
but  probably  range  in  hundreds  of  feet.  The  doTmthrown  side  is 
usually  to  the  east  but  the  Lytle  Boulevard  area  may  be  an  exception 
x-yith  the  Vale  Buttes  -  Lincoln  Bench  area  being  upthrown  with  respect 
to  the  area  west  of  Lytle  Boulevard.   This  would  account  for  the 
exposures  of  the  Deer  Butte  Formation  in  Vale  and  Rhinehart 
Buttes.   Formational  dips  in  the  EAR  area  generally  range  from  two 
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to  five  degrees  to  the  northeast  but  are  locallj'-  steeper  near  faults. 
3.  Economic 

a.  Minerals 

■  Aside  from  sand  and  gravel  there  has  been  no  significant  mineral 
production  from  the  EAR  area.   A  group  of  claims  were  staked  in 
1955  by  two  local  men  but  there  is  no  evidence  of  claim  posts 
being  maintained  or  of  assessment  work  ever  having  been  done. 
The  recorded  location  of  the  claims  places  them  in  the  Chalk 
Butte  tuffaceous  sandstones.  There  are  no  known  mineral 
values  in  these  sediments,  but  there  was  extensive  claim  stak- 
ing for  uranium  in  the  Vale  area  as  well  as  throughout  the 
VIestern  United  States  during  the  1950's  and  these  claims  were 
probably  only  speculative  for  uranium  with  no  evidence  of  miner- 
alization. 

Sand  and  gravel  of  varying  quality  is  widely  distributed  at  the 
higher  elevations  throughout  the  EAR  area.   A  number  of  gravel 
pits  have  been  opened  in  the  area  (See  Illustration  7. )  Most 
of  the  material  has  been  used  by  the  Oregon  State  Highway  Depart- 
ment and  Malheur  County  for  road  constamction.  Appreciable 
amounts  have  also  been  used  by  the  various  irrigation  districts 
for  lining  canal  banks  to  stop  erosion.  Much  smaller  quantit- 
ies have  been  utilized  by  individuals  for  various  uses.  The 
abundance  and  wide  distribution  of  gravel  should  mean  that  adequ- 
ate sources  will  be  available  for  local  uses  regardless  of 
geothermal  development.  Indeed,  the  gravel  will  be  a  highly 
useful  material  in  road,  drill  site,  and  power  plant  construction 
if  development  does  proceed.  Cut  .and  fill  from  new  road  constr- 
uction may  well  expose  new  deposits  that  would  permit  closing 
and  rehabilitation  of  some  existing  pits  that  are  not  aesthet- 
ically pleasing. 

b.  Oil  and  Gas 

Exploration  for  oil  and  gas  has  taken  place  in  the  Vale  area  of 
Malheur  County  since  the  early  1900's.  Activity  has  been  sporadic 
and  tied  to  periodic  increases  in  exploration  nationwide.  Several 
shallow  wells  provide  gas  for  ranches  sind  varying  quantities  of 
gas  have  been  discovered  in  many  of  the  test  wells  but  none  have 
produced  commercial  quantities  for  sustained  periods. 

In  19?^,  El  Paso  Natural  Gas  Company  drilled  the  deepest  hole  in 
the  Western  Snake  River  basin  to  7,^70  feet  (Newton,  V.C  and 
Corcoran,  R.E.,  I963,  P.  10).   The  unsuccessful  hole  was  about 
eight  miles  west  of  the  Vale  KGRA  Addition.   In  spite  of  the 
approximately  30  dry  holes  drilled  in  northern  Malheur  County, 
the  drill  spacing  is  still  quite  low  when  compared  to  other 
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"wildcat"  areas  that  have  subsequently  entered  production.  Since 
geothermal  drilling  will  involve  deep  test  holes,  this  structural 
and  stratigraphic  information  could  well  encoursge  renewed  oil 

and  gas  exploration. 

Geothermal 

The  Vale  Hot  Springs  was  a  well-known  rest  stop  for  early  travelers 
over  the  historic  Oregon  Trail.  Later,  a  swimming  pool  was 
developed  on  the  site  and  presently  the  Vale  Floral  Shop  and 
several  surrounding  residences  use  the  hot  water  for  space  heating. 

The  area  has  also  been  the  subject  of  considerable  interest  for 
geothermal  power.   See  Illustration  7  for  the  noa-competitive 
geothermal  lease  applications  within  the  area  shown  on  the  map. 
A  number  of  major  energy  companies  have  leased  private  lands 
around  the  area  of  the  EAR  and  have  conducted  geophysical  and 
geologic  studies  on  both  National  Resource  and  private  lands. 
The  Oregon  Department  of  Geology  and  mineral  Industries  has 
conducted  temperature  gradient  studies  all  around  Vale,  including 
the  area  of  the  EAR,  and  the  EAR  area  has  heat  flows  up  to 
6.9  cal/cm^  sec  or  230°  C/km.  These  values  are  thought  to  be 
among  the  highest  in  the  western  United  Sta'-.es  (Bowen,  R.  G.,  1972, 
p.  6). 

Oregon  State  University  conducted  a  seismic  reflection  and 
refraction  survey  south  of  Vale,  including  fhe  area  of  the  EAR, 
in  the  fall  of  1974  but  results  are  not  yet  published^ 

The  U*  S,  Geological  Survey  is  presently  conducting  studies  on 
the  chemical  composition  and  estimated  minimum  thermal  reservoir 
temperature  of  the  Vale  Hot  Springs.  Preliminary  date  indicates 
the  reservoir  temperature  may  be  among  the  highest  in  Oregon.  All 
such  estimates  are  only  inferences  from  available  data  and  the 
only  positive  assurance  of  a  geothermal  energy  source  is  a  drill 
test  and  subsequent  direct  fluid  temperature  measurements  as  well 
as  other  reservoir  property  measurements. 

Ma^a  Energy  Inc.,  has  prepared  a  drill  site  on  private  lands  one 
mile  north  of  the  EAR  area  but  as  of  January  1,  1975,  there  has 
not  been  a  geothermal  drill  test  in  Malheur  County,  Oregon. 

Ground  Water 

Data  on  the  ground  waters  in  the  EAR  area  ar^_  available  for  only 
two  stock  water  wells.  These  are  the  BLM  North  Harper  and  Page 
Wells  (See  Illustration  7).   Static  water  level  in  the  North 
Harper  Well  is  approximately  600  feet  or  a  water  table  elevation 
of  2200  feet.   The  well  has  a  total  depth  of  696  feet,  a  yield  of 
approximately  8  gallons  per  minute  and  the  maximum  surface  temp- 
erature of  the  water  after  pumping  was  92*^.   The  Page  Well  has 
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or 


a  total  depth  of  622  feet,  a  static  water  level  of  if3i+  feet,  ^ 
a  water  table  elevation  of  2^15  feet.  The  well  yields  approx- 
imately 12  gallons  per  minute  and  a  maximum  surface  temperature 
of  the  water  after  pumping  was  measured  to  be  80°F.  The  low 
yields  are  due  to  the  fine  grained  nature  and  resultant  low 
porosity  and  permeability  of  the  Chalk  Butte  tuffaceous  sand- 
stones.  Yields  may  be  greater  in  the  vicinity  of  the  many 
faults  which  traverse  the  area. 

References 

Bowen,  Richard  G.j^l972,  Geothermal  Activity  in  1972  Ore  Bin 
V.  35,  No.  1,  p.  6. 

Corcoran,  R.  E.  and  others,  1962,  Geology  of  the  Mitchell  Butte 
Quadrangle,  Oregon:  Oregon  Department  of  Geology  and  Mineral 
Industries  Geological  Map  Series  GMS2,  p.  7. 

Johnson,  Arvid,  1961,  Stratigraphy  and  Lithology  of  the  Deer 
Butte  Formation,  Malheur  County,  Oregon:  Oregon  University 
Masters  Thesis. 

Newton,  V.  C.  and  Corcoran,  R.  E.,  1963,  Petroleum  Geology  of  the 
Western  Snake  River  Basin,  Oregon-Idaho:  Oregon  Department  of 
Geology  and  Mineral  Industries,  Oil  and  Gas  Investigations  No.  1, 
p.  10. 


27 


Livina 
Vegetation 

The  entire  analysis  area  is  considered  to  be  a  part  of  the  Cold  Desert 
Biome.  The  vegetation  on  federal  land  is  typically  that  of  the  big 
sagebrush  (Artemesia  tridentata).  bluebunch  wheatgrass  (Asropyron 
spicatum),  Idaho  fescue  (Festuca  idahoensis),  squirrel  tail  (Sitanion 
hystrix) ,  climatic  climax  plant  community.  The  topography  of  the  area 
provides  a  wide  variety  of  small  vegetative  habitats  due  to  different 
exposures  to  solar  radiation,  slope  of  the  land,  and  differences.  The 
more  arid  or  xeric  habitats  of ten^, gupport  spiney  hop-sage  (Grayia 
spinosa) ,  and  a  limited  amount  of  purple  sage  (Salvia  cornosa) ,  fourwing 
saltbrush  (Artiplex  canescens)^  and  horsebrush  (Tetradymia  spp.).  Less 
arid  or  more  mesic  exposures  support  small  populations  of  antelope 
bitterbrush  (Purshia  tridentata) ,  and  associated  perennial  bunchgrass 
species,  especially  bluebunch  wheatgrass  and  Idaho  fescue. 

A  century  of  abusive  vegetative  utilization  by  domestic  livestock  has 
converted  the  majority  of  the  bluebunch  wheatgrass  understory  to  one  of 
annual  grasses,  notably  cheatgrass  (Bromus  tectorum) ;  annual  forbs, 
especially  mustards  (Sisymbrium  spp.).  and  peppergrass  (Lepidium  perf oliatum) ; 
and  has  increased  the  abundance  of  rabbitbrush  Q^hrysothamnus  spp.)  and 
big  sagebrush  in  the  shrub  overstory.  The  more  flammable  annual  species 
facilitated  frequent  wild  fires  to  further  alter  the  vegetative 
community  toward  sub-climax  or  serai  vegetation.  As  a  result  of  the  Vale 
Range  Rehabilitation  Project  which  began  in  1962,  several  large  areas 
within  the  analysis  area  boundary  have  been  subjected  to  land  treatment 
practices.  The  practices  include  plowing  and  setding  introduced  grass  or 
spraying  with  herbicide  for  brush  eradication.  These  areas  and  the 
specific  practices  employed  are  delineated  on  Illustration  8  and  the  range 
improvement  job  summary  on  Illustration  9.  Most  seeded  areas  now  consist 
chiefly  of  a  crested  wheatgrass,  (Agropyron  cristatum).   Sandberg's 
bluegrass,  (Poa  secunda)  community  with  scattered  plants  of  big  sagebrush 
and  rabbitbrush  interspersed.   Composition  in  brush  eradication  areas 
consists  of  somewhat  less  density  of  sagebrush  with  a  composition  of 
grass  species  representative  of  the  better  condition  untreated  areas. 
The  predominant  grass  species  of  the  untreated  area  at  present  is 
Sandberg's  bluegrass.   It  is  likely  that  this  species  has  replaced 
bluebunch  wheatgrass  during  the  long  history  of  abusive  livestock  use  and 
wild  fire  vegetative  changes. 

Bluebunch  wheatgrass  can  still  be  found  in  areas  less  accessible  to 
livestock  and  areas  furthest  from  water  such  as  ridge  and  hilltops,  rock 
piles,  and  rimrock  ledges.   Other  plant  species  that  can  be  found  in  the 
area  are  Indian  Ricegrass  (Oryzopsis  hymenoides),  needle  and  thread 
(Stipa  comata) ,  giant  wild  rye  (Elymus  cinereus) ,  creeping  wild  rye 
(Elymus  triticoides) .  wild  mustard  (Brassica  spp.).  balsamroot  (Balsamoriza 
sagittata),  Russian  thistle  (Salsola  kali),  Scotch  thistle  (Onopordum 
acanthium) .   The  undisturbed  litter  under  sagebrush  provides  habitat 
for  mosses.   The  exposed  surfaces  of  most  rock  have  lichen  growing  on  them. 
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ILUISTRATION 

0~7   Well 
I  ■*•  I      Spring 
^^      Seeding 

Brush  Control 
W  /   Water  Troughs 


Illustration  9 


RANGE  IMPROVEMENT  SUMMARY 
VALE  KGRA  ADDITION 


JOB  N0„ 

0275 

0123 

0129 

1626 

0280 

0464 

0805 

0142 

1859 

0730 

0663 

0770 

0727 

0338 

1889 

1242 

1184 

0467 

1587 

4766 

4072 

4251 

4285 

1090 

1890 

4691 

4735 

1494 

0644 

1702 

1701 

1148 

1162 

1186 

0573 

4008 

0283 

0686 

1529 

1954 

3802 

4227 

4765 

4954 


JOB  NAME 


UNITS 


YEAR 


COST 


Lincoln  Bench  Reservoir 

North  Harper  Drift  Fence 

Owyhee  Siphon  Cattleguard 

Cow  Hollow  Division  Fence 

Lincoln  Bench  Truck  Trail 

North  Harper  Well  Pipeline 

Needham  Well 

Lockett  Gulch  Reservoir 

East  Page  Well  Cattleguard 

Page  Well  Cattleguard 

Page  Well  Pipeline 

Page  Seeding  Protective  Fence 

Cow  Hollow  Cattleguard 

North  Harper  Cattleguard 

North  Harper  Seeding  Division  Fence 

Gravel  Ridge  Division  Fence 

Lytle  Boulevard  Cattleguard 

Johnson  Reservoir 

Burnt  Ridge  Cattleguard 

Boulevard  Fence 

Dunlevey  Sayers  Fence 

Sand  Hollow  Cattleguard 

East  Cow  Hollow  Reservoir 

Burnt  Flat  Cattleguard 

Page  Well  Seeding  Division  Fence 

Ridge  Line  Fence 

Mud  Springs  Pipeline  Extension 

Leaky  Reservoir 

Findley  Reservoir 

Three  Forks  Reservoir 

Channel  Reservoir 

Big  Cut  Reservoir 

Little  Cut  Reservoir 

Willow  Reservoir 

Henry's  Gulch  Spring 

Jordan  Waterhole  Pipeline 

North  Harper  Seeding 

Page  Seeding 

Needham  Well  Seeding 

Lincoln  Bench  Brush  Control 

East  Cow  Hollow  Seeding 

North  Harper  Brush  Control 

Boulevard  Seeding 

Lockett  Fence 


1.0  each 

47 

$    546.00 

1.3  miles 

44 

205.00 

1.0  each 

44 

102.00 

1.9  miles 

67 

1,456.00 

8»0  miles 

47 

546.00 

11.2  miles 

67 

21,624.00 

1.0  each 

55 

194.00 

1.0  each 

44 

815.00 

1.0  each 

68 

504.00 

1.0  each 

64 

501 „ 00 

9.7  miles 

68 

5,535.00 

14.6  miles 

64 

10,406.00 

1.0  each 

64 

501.00 

1.0  each 

63 

356.00 

1.6  miles 

68 

1,193.00 

2.4  miles 

65 

1,550.00 

1.0  each 

66 

834,00 

1.0  each 

63 

472.00 

1.0  each 

66 

546.00 

2.0  miles 

73 

2,500.00 

1.6  miles 

70 

2,040.00 

1.0  each 

70 

356.00 

1.0  each 

44 

498.00 

1.0  -each 

65 

491.00 

2.0  miles 

67 

1,419.00 

1.6  miles 

72 

2,770.00 

1,6  miles 

73 

1,440.00 

1.0  each 

66 

1,476.00 

loO  each 

54 

200.00 

1.0  each 

67 

1,231.00 

1,0  each 

67 

1,036.00 

1.0  each 

66 

1,144.00 

1.0  each 

66 

813.00 

1.0  each 

58 

900,00 

1.0  each 

52 

47.00 

.1  mile 

70 

20.00 

2687.0  acres 

68 

10,045.00 

4400.0  acres 

63 

14, 987 „ 00 

995.0  acres 

66 

3,799,00 

1700.0  acres 

68 

8,110,00 

825.0  acres 

69 

3,192.00 

260.0  acres 

62 

625.00 

175.0  acres 

73 

700.00 

3.3  miles 

53 

2,000.00 

Total 

$109,725.00 
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Animals ; 

The  EAR  Area  has  a  rather  limited  species  variety  of  fauna  due,  in 
part,  tc  the  small  and  similar  character  of  the  land  area  involved. 
The  land  in  the  EAR  Area  affords  either  yearlong  or  part  time  habitat 
for  the  following  species  2 


Mammals 


Order 
Insectivora 

Chiroptera 


Lagoraorpha 


Rodentia 


Latin  Name 

Sorex  vagrans 
Sorex  merriami 
Sorex  preblei 

Myotis  lucifugus 
Myotis  californicus 
Myotis  evotis 
Myotis  subulatus 
Myotis  yumanensis 
Antrozous  pa 11 id us 
Eptesicus  fuscus 
Lasiurus  cinereus 
Pipistrellus  nesperus 
Plecotus  townsendi 

Lepus  californicus 
Sylvilagus  nuttalli 
Sylvilagus  idahoensis 

Eutamias  minimus 
Spermophilus  townsendi 
Ammospermosphilus  leucurus 

Marmota  flaviventris 
Neotoma  cinerea 
Onychomys  leucogaster 
Peromyscus  maniculatus 
Peromyscus  crinitus 
Reithrodontomys  mega lot is 
Microtus  longicaudus 
La gurus  curtatus 
Erethizon  dorsatum 
Zapus  princeps 
Dipodomys  ordi 
Mierodipodops  megachephalus 
Perognathus  parvus 
Thomomys  talpoides 


Common  Name 

Wandering  shrew 

Merriam  shrew 
Malheur  shrew 

Little  brown  bat 
California  bat 
Big-eared  bat  (Myotis) 
Small-footed  bat 
Yuma  bat 
Palid  bat 
Big  brown  bat 
Hoary  bat 
Western  pipistrel 
Western  big-eared  bat 

Black-tailed  jackrabbit 
Mountain  cottontail 
Pygmy  rabbit 

Least  chipmunk 

Townsend  ground  squirrel 

Antelope  ground  squirrel 

Yellow-bellied  marmot 

Bushy-tailed  woodrat 

Grasshopper  mouse 

Deer  mouse 

Canyon  mouse 

Harvest  mouse 

Long-tailed  vole 

Sage  vole 

Porcupine 

Western  jumping  mouse 

Ord  kangaroo  rat 

Dark  kangaroo  mouse 

Great  basin  pocket  mouse 

Northern  pocket  gopher 
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Carnivora  Lynx  rufus  Bobcat 

Canis  latrans  Coyote 

Vulpes  fulva  Red  fox 

Mustela  frenata  Long-tailed  weasel 

Taxldea  taxus  Badger 

Mephitis  mephitis  Striped  skunk 

Spilogale  gracitis  Spotted  skunk 

Procyon  lotor  Raccoon 

Artiodactyla         Antilocapra  americanus  Pronghorn  antelope 

Odocoileus  hemionus  Mule  deer 

Grazing  by  domestic  cattle  and  sheep  occurs  in  the  analysis  area,  A 
portion  of  one  fenced  individual  allotment,  four  community  allotments, 
and  some  federal  range  fenced  in  with  private  rangeland  are  within  the 
area.  Also  sheep  trailing  use  is  made  within  the  analysis  area  boundary. 
The  recognized  grazing  season  in  the  allotments  or  areas  of  use  is  from 
April  Ij,  through  October  31,  Authorized  grazing  use  on  federal  lands  is 
administered  under  Section  3  of  the  Taylor  Grazing  Act.  To  facilitate 
management  of  licensed  livestock  and  to  improve  range  conditions,  a 
large  expenditure  of  public  funds  has  been  made  for  range  improvements 
in  the  area.  A  large  acreage  of  seeding,  many  niles  of  fence  and 
numerous  stockwater  developments  have  been  constructed  over  the  past  30 
years.  For  a  complete  list  of  range  improvements  in  the  area,  see  the 
summary  un  Illustration  9  and  for  location  of  projects  see  Illustration 
8.  A  description  of  the  grazing  allotments  and  authorized  use  is  as 
follows; 

Whitley  Individual  Allotment  -  Consists  of  approximately  500  acres 
fenced  in  on  the  north,  east  and  south  slopes  of  Vale  Butte.   One 
hundred  forty  acres  of  this  allotment  are  included  in  the  analysis 
area.  Twelve  cows  are  licensed  here  for  72  AUM' s  total  use.  Twenty 
of  these  AUM's  are  taken  within  the  analysis  area.  These  are  the 
only  federal  range  qualifications  Whitley  has. 

North  Harper  Community  Area  of  Use  -  Consists  of  approximately  29,206 
acres  of  federal  land.  All  but  540  acres  of  this  area  is  included 
within  the  analysis  area  boundary.   Thirteen  cattle  operators  and 
one  sheep  operation  depend  on  this  acreage  for  3,682  AUM's  of  their 
livestock  use  for  the  season.   This  is  all  but  67  AUM's  of  their 
authorized  grazing  use.  These  are  the  only  federal  range  qualifications 
the  13  cattle  operators  have. 

Nyssa  Community  Area  of  Use  -  Approximately  3,280  acres  of  this  use 
area  are  located  inside  the  analysis  area.   Seven  cattle  operations 
and  one  sheep  operation  are  dependent  on  this  acreage  for  300 
AUM's  of  their  livestock  use  for  the  season.   The  total  allotment 
consists  of  71,328  acres  of  NRL.   Total  qualifications  for  the 
livestock  operators  in  this  area  of  use  is  5,113  AUM's. 
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Freezeout  Mountain  Cominunlty  Area  of  Use  -  Approximately  320  acres 
of  this  use  area  are  located  inside  the  analysis  area.   Five  cat- 
tle operations  and  one  sheep  operation  are  dependent  on  this  acre- 
age for  32  AIM'S  of  their  livestock  use  for  each  season.   The  total 
allotment  consists  of  111,742  acres  of  NRL.   Total  qualifications 
for  the  livestock  operators  in  this  area  use  are  11,866  AUM's. 

Alkali  Springs  Allotment  -  Approximately  11,020  acres  of  this  allot- 
ment are  located  inside  the  analysis  area.   Thirteen  cattle  operations 
are  dependent  on  this  acreage  for  2,395  AUM's  oi  their  livestock  use 
for  the  season.   The  total  allotment  consists  of  61,707  acres  of  NRL. 
Total  qualifications  for  the  livestock  operators  in  this  allotment 
are  13,365  AUM's. 

Fenced  Federal  Range  -  The  remaining  Federal  acres  within  the  analysis 
area  is  presently  fenced  in  with  and  used  in  conjunction  with  private 
rangeland  by  6  different  livestock  operators.   A  portion  of  their 
qualified  use  on  Federal  range  is  taken  on  these  lands,  based  on 
their  grazing  capacity.   This  use  is  small  and  is  of  no  economic 
consequence  to  these  operations. 

There  are  no  wild  horses  or  burros  in  the  EAR  Area. 
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BIRDS 


ORDER 


Clconliformes 


Anseriformes 


Falconiformes 


SCIENTIFIC  NAME 
Ardea  he rod las 
Olor  colimblanus 
Branta  canadensis 
Branta  canadensis  leucoparela 
Anas  platyrhynchos 
Mareca  americana 
Anas  cyanoptera 
Cathartes  aura 
Accipter  gentllls 
Acclpter  strlnlus 
Accipter  cooperl 
Buteo  Jamaicensls 
Buteo  swalnsonl 
Buteo  lagopus 
Buteo  regalls 
Aquila  chrysaetos 
Hallaeetus  laucocephalus 
Circus  hudsonius 
Falco  mexicanus 
Falco  columbarlus 
Falco  sparverlus 


COMMON  NAME 
Blue  Heron 
¥nlstllng  Swan 
Canada  Goose 
Lesser  Canada  Goose 
Common  Mallard 
Baldpate  (Widgeon) 
Cinnamon  Teal 
Turkey  Vulture 
Goshawk 

Sharp- shinned  Hawk 
Cooper  Hawk 
Red-tall 
Swains on  Hawk 

American  Rough-legged  Hawk 
Ferruginous  Hawk 
Golden  Eagle 
Bald  Eagle 
Marsh  Hawk 
Prairie  Falcon 
Pigeon  Hawk 
Sparrow  Hawk 
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ORDER 


SCIENTIFIC  NAME 


COMMON  NAME 


Galllfonnes 


Charadriiformes 


Columbiformes 


Striglformes 


Alectoris  graeca 

Lophortyx  californica 

Phaslanus  colchicus 

Charadrius  vociferus 

Capella  gallinago 

Numenius  amerlcanus 

Llmnodromus  grlseus 

Ei'eunetes  maurli 

Recurvirostra  americana 

Himantopus  mexlcanus 

Steganopus  tricolor 

Larus  callfornlcus 

Larus  delawarensls 

Sterna  forsteri 

Hydroprogne   caspia 

Columba  livia 

Zenaldura  macroura 

Tyto  alba 

Otus  asio 

Otus  flainmeolus 

Bubo  vlrginianus 

Glaucidlum  gnoma 

Speotyto  cunicularla 

Strix  nebulosa 

Aslo  otus 

Asio  flainmeus 

Aegolius  acadlca 
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Chukar  Partridge 
California  Quail 
Ring -necked  Pheasant 
Kllldeer 
Common  Snipe 
Long-billed  Curlew 
Short-billed  Dowitcher 
Western  Sandpiper 
Avocet 

Black-necked  Stilt 
Wilson  Phalarope 
California  Gull 
Ring-billed  Gull 
Porster  Tern 
Caspain  Tern 
Rock  Dove 
Mourning  Dove 
Barn  Owl 
Screech  Owl 
Flammulated  Owl 
Great  Horned  Owl 
Pygmy  Owl 
Burrowing  Owl 
Great  Grey  Owl 
Long -eared  Owl 
Short-eared  Owl 
Saw-whet  Owl 


ORDER 


SCIENTIFIC  NAME 


COMMON  NAME 


Caprlmulglformes 


Micropod i f 0 rme s 


Coraciformes 


Plcifonnes 


Passeriformes 


Phalaenoptilus  nuttalll 
Chordelles  minor 
Aeronautes  saxatalls 
Selasphorus  platycercus 
Selasphorus  rufus 
Megaceryle  alcyon 
Coiaptes  cafer 
Sphyrapicus  varlus 
Sphyraplcus  thyroldeus 
Tyrannus  verticalls 
Sayornis  saya 
Empldonax  trailll 
Empldonax  wrlghtll 
Empodonax  hammondi 
Contopus  surdilulus 
Nuttalornis  borealis 
Ereraophila  alpestris 
Tachycineta  thalasslna 
Riparia  riparia 
Stelgidopteryx  ruficollls 
Hirundo  rustica 
Petrochelidon  pyrrhonota 
Pica  pica 
Corvus  corax 


Nuttall's  Poor-will 
Nighthawk 

White-throated  Swift 
Broad-tailed  Hummingbird 
Rufous  Hummingbird 
Belted  Kingfisher 
Red-shafted  Flicker 
Yellow-bellied  Sapsucker 
■Williamson  Sapsucker 
Western  Kingbird 
Say  Phoebe 
Traill  Flycatcher 
Gray  Flycatcher 
Hammond  Flycatcher 
Western  Wood  Pewee 
Olive-sided  Flycatcher 
Horned  Lark 
Violet-green  Swallow 
Bank  Swallow 
Rough-winged  Swallow 
Barn  Swallow 
Cliff  Swallow 
Magpie 
Raveai 
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ORDER 


SCIENTIFIC  NAME 


COMMON  NAME 


Passeriformes 


Corvus  brachyrhynchos 
Nucifraga  Columbiana 
Parus  gambeli 
Sitta  carolinensis 
Sitta  canadensis 
Certhia  familiaris 
Troglodytes  aedon 
Troglodytes  troglodytes 
Telmatodytes  palustris 
Catherpes  mexicanus 
Salpinctes  obsoletus 
Oreoscoptes  montanus 
Turdus  migratorius 
Ixoreus  naevius 
Hylocichla  fuscescens 
Sialia  currucoides 
Regulus  satrapa 
Bombycilla  garrula 
Bombycilla  cedrorum 
Lanius  ludovicianus 
Sturnus  vulgaiis 
Vireo  solltarius 
Vireo  gilvus 


Conimon  Crow 

Clark  Nutcracker 

Mountain  Chickadee 

White-breasted  Nuthatch 

Red-breasted  Nuthatch 

Brown  Creeper 

House  Wren 

Winter  Wren 

Long-billed  Marsh 

Canyon  Wren 

Rock  Wren 

Sage  Thrusher 

Rob  in 

Varied  Thrush 

Veery  Thrush 

Mountain  Bluebird 

Golden-crowned  Kinglet 

Bohemian  Waxwing 

Cedar  Waxwing 

Loggerhead  Shrike 

Starling 

Solitary  Vireo 

Warbling  Vireo 
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ORDER 


SCIENTIFIC  NAME 


COMMON  NAME 


Passeriformes 


Dendroica  petechia 
Dendroica  auduboni 
Dendroica  nigresceus 
Dendroica  townsendi 
Geothlypis  trichas 
Icteria  virens 
Passer  domesticus 
Sturnella  neglecta 
Xanthocephalus  xanthocephalus 
Agelaius  phoeniceus 
Icterus  bullocki 
Euphagus  cyanocephalus 
Molothrus  ater 
Piranga  ludoviciana 
Passerina  amoena 
Hesperiphona  vespertina 
Carpodacus  mexinanus 
Acanthis  flammea 
Spinus  tristis 
Chlorura  chlorura 
Pipilo  erythophthalmus 
Passerculus  sandwichensis 
Chondestes  grammacus 
Amphispiza  belli 
Junco  hyemalis 

Junco  oreganus 

Spizella  passerina 
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Yellow  Warbler 

Audubon  Warbler 

Black- throated  Gray  Warbler 

Toxmsend  Warbler 

Yellow-throat 

Wellow-breasted  Chat 

English  (House)  Sparroxi? 

Western  Meadowlark 

Yellow-headed  Blackbird 

Red -winged  Blackbird 

Bullock  Oriole 

Brewer  Blackbird 

Brown-headed  Cowbird 

Western  Tanagers 

Lazuli  Bunting 

Evening  Grosbeak 

House  Finch 

Common  Redpoll 

Gold-finch 

Green-tailed  Towhee 

Rufous- sided  Towhee 

Savannah  Sparrow 

Lark  Sparrow 

Sage  Sparrow 

Slate-colored  Junco 

Oregon  Junco 
Chipping-Sparrow 


ORDER 


Passeriforaies 


SCIENTIFIC  MME 

Spizella  brewer! 
Zonotrlchla  atrlcapilla 
Zonotrichla  leucophrys 
Passerella  lllaca 
Melosplza  melodla 
Calcarlus  lapponicus 
Plectrophenax  nivalis 


COM  ON  MME 

Brewer  Sparrow 
Golden- crowned  Sparrow 
White-crowned  Sparrow 
Fox  Sparrow 
Song  Sparrow 
Lapland  Longspur 
Eastern  Snow  Bunting 


See  Illustration  10  for  Use  Areas  for  Common  Recreational  Wildlife  Species, 
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AMPHIBIANS 

& 

REPTILES 


FAMILY  AMBYSTOMIDAE 

Ambystoma  macrodactylum  columbianum 

FAMILY  PELOBATIDAE 

Scaphiopus  Intermontanus    ....  . 

FAMILY  BUFONIDAE 

Bufo  boreas  boreas 

Bufo  woodhousei  woodhousei 

FAMILY  HYLIDAE 
Hyla  regllla 

FAMILY  RANIDAE 
Rana  pretlosa 
Rana  plpiens 

FAMILY  IGUANIDAE 
Crotaphytus  collaris  bicinctores 
Crotaphytus  wizlizenli  wizllzenii 
Sceloporus  occldentalis  biseriatus 
Sceloporus  graclousus  graclousus 
Uta  stansburiani  stansburiana 
Phrynosoma  platyrhlnos  platyrhinos 
Phrynosoma  douglassl  douglassi 


Northern  Long-toed  Salamander 


Great  Basl.i  Spadefoot  Toad 


Western  Toad;  Boreal  Toad 

Woodhouse ' s  Toad;  Rocky  Mountain  Toad 


Pacific  Tree frog 


Spotted  Prog 
Leopard  Frog 


Great  Basin  Collared  Lizard 
Long-nosed  Leopard  Lizard 
Great  Basin  Fence  Lizard 
Northern  Sagebrush  Lizard 
Northern  Side -blotched  Lizard 
Northern  De.3ert  Horned  Lizard 
Short-horned  Lizard;  Pigmy  Horned  Lizard 
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FAMILY  SCINCIDAE 

Eumeces  skiltonianus  skiltonlanus 

Eumeces  skiltonianus  utahensis 

FAMILY  TEIIDAE 

Cnemidophorus  tigris  tigris 

FAMILY  COLUBRIDAE 

Coluber  constrictor  mormon 

Masticophis  taeniatus  taeniatus 

Pituophis  melanoleucus  deserticola 

Thamnophis  sirtalis  fitchi 

Thamnophis  elegans  vagrans 

Sonera  semiannulata 

Hypsiglena  toro.uata  deserticola 

FAMILY  VIPERIDAE 

Crotalus  viridis  lutosus 

Insects 


Western  Skink 
Great  Basin  Skink 

Great  Basin  Whiptail  Lizard 

Western  Yellow-bellied  Racer 

Desert  Striped  Whipsnake 

Great  Basin  Gopher  Snake 

Common  Garter  Snake;  Valley  Garter  Snake 

Western  Terrestrial  Garter  Snake; 
Wander  Garter  Snake 

Western  Ground  Suake 

Desert  Night  Snake 

Great  Basin  Rattlesnake 


The  significance  and  status  of  most  of  the  insects  and  arthropods  in  this 
general  area  are  not  known.   Certain  species  which  have  a  high  impact  upon 
agriculture  are  known  but  these  species  generally  do  not  occur  upon  the 
big  sagebrush  rangelands  typical  of  the  lands  within  the  EAR  area. 

The  following  groups  of  insects  and  arthropods  have  been  recognized  as 
occurring  in  varying  abundance,  on  the  involved  lands. 
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Spiders 

Quite  a  variety  of  species  which  are  undoubtedly  typical  of 
the  Intermountain/Great  Basin  sagebrush  rangelanda. 

Wood  ticks 

The  genius  Dermacentor  is  seasonally  abundant.  This  animal 
has  been  known  to  transmit  Rocky  Mountain  tick  fever  to 
humans . 

Aphids  '' 

Occasional  on  sagebrush,  bitterbrush,  and  other  species. 

Lice 

General  on  mammals  and  birds  of  area.  Many  species  are  host 
specific  to  individual  mammalian  or  avian  species. 

Red  ants 

Probably  the  most  obvious  insect  species  present  on  a  permanent 
basis.  Common  thoughout  area.  Capable  of  painful  bites  to 
humans  and  other  mammals. 

Stink  beetles 

Especially  abundant  in  the  autumn. 

Grasshoppers 

Very  abundant  on  a  cyclic  basis;  numerous  species. 

Deer  flies,  horse  flies,  bot  flies,  house  flies,  and  related 
species  are  normally  numerous  and  evident.  Face  flies  and 
heel  flies  harass  livestock  during  the  summer. 

Sagebrush  webworm.  Aroga  websteri 

A  sagebrush  def client  which  is  cyclic  in  abundance,  locally 
abundant. 

Tent  caterpiller 

Common  on  bitterbrush. 
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Moths  (general) 

Super  abundant  night  flying  species  during  the  hot  summer 
and  early  autunm  months.  Great  variety  of  species. 

Butterflies 

A  number  of  species;  many  related  to  individual  species  of 

plants o 

Lady  bugs 

Common  during  the  summer,  especially  near  agricultural  lands. 

Wheatgrass  bugs.  Irbisia  pacifa.  other  genera. 

Occasionally  common  on  crested  wheatgrass  and  bluebunch  wheatgrass. 
Crested  wheatgrass  seedings  on  lands  adjacent  to  KGRA. 

Alkali  bees.  Nomia  sp. 

Common  in  beds  near  agricultural  lands.  A  beneficial  insect 
used  for  pollination  of  legume  seed  crops. 

Leaf  cutter  bees.  Megachile  spp. 

A  favored  species  used  for  the  pollination  of  legumes  for 

seed  crops.  Leaf  cutter  bees  are  raised  by  many  local  farmers; 

wild  populations  common. 

Crickets 

Occasional  to  common. 

Mormon  cricket 

Highly  cyclic;  generally  uncommon  here. 

Mosquitos 

Seasonally  abundant  due  to  proximity  of  Malheur  River  and 
irrigated  farm  lands. 

Beet  leaf  hopper 

Utilizes  wild  mustards  in  life  cycle;  carrier  of  curly  top,  a 
destructive  virus  disease  of  sugar  beets. 

There  are  no  known  rare  and  endangered  species  of  plants  or  wildlife 
inhabiting  the  area.  See  Appendix  V,  letter  from  Mrs,  A.  C.  Siddall 
of  the  Orf-gon  Chapter  of  the  Nature  Conservancy.  The  proposed  rare 
species  she  indicated  are  presently  being  checked  out  with  the  curator  of 
the  herbarium  at  Oregon  State  University. 

42 


Ecological  Interrelationships 

Ecological  interrelationships  deal  with  interworkings  between  and 
among  all  living  and  non-living  components  of  an  eco-system.   The 
term  eco-system  is  used  when  referring  to  habitat  and  community 
as  an  interacting  unit.   The  functions  of  an  eco-system  are  dependent 
upon  the  primary  producers  that  convert  solar  energy  to  chemical 
energy.   Plants  generally  are  the  primary  producers  which  convert 
solar  energy,  moisture,  and  the  basic  elements  into  organic  energy. 
The  consumers  -  cattle,  deer,  etc.,  use  the  plants  and  they,  in 
turn,  are  utilized  by  man  and  predators  -  coyotes,  bobcats,  etc. 
The  decomposers  are  primarily  bacteria  and  other  organisms  that 
break  down  material  which  is  recycled  through  the  system. 

The  eco-system  approach  attempts  to  consider  the  plant  and  animal 

communities  and  populations  as  a  whole  in  relation  to  one  another 

and  to  their  total  environment.  The  major  component  sub-systems 

are  the  hydrologic  cycle,  energy  flow,  and  the  nutrient  cycle. 

Hydrologic  Cycle 

The  hydrologic  cycle  is  depicted  in  Illustration  11.  The  sun  supplies 
the  heat  energy  and  this,  together  with  the  force  of  gravity,  keeps 
the  water  moving  from  the  earth  to  the  atmosphere  as  evaporation 
and  transpiration,  and  from  the  atmosphere  to  the  earth  as  conden- 
sation and  precipitation.   Stream  flow  and  ground  water  movement 
complete  che  cycle.  While  there  is  no  identifiable  point  of  begin- 
ning or  end,  the  oceans  generally  are  considered  to  be  the  major 
source,  the  atmosphere  as  the  transportation  vehicle  and  the  land 
as  the  user.  Within  the  total  system  there  is  no  water  lost  or 
gained,  but  the  amount  available  for  use  may  fluctuate  widely 
seasonally  and  geographically  with  supplies  ranging  from  too  much 
to  too  little.  Water  quality  impacts  resulting  from  man's  use  of 
lands,  natural  resources,  and  water  supplies  com})licate  problems 
of  maintaining  balance  with  man's  needs  within  the  capabilities 
and  limitations  of  this  natural  system. 

Of  the  many  factors  which  contribute  to  the  physical  environment 
of  an  eco-system,  the  movement  of  water  into,  through,  and 
eventually  out  of  the  system  is  a  major  stimulus  in  the  functioning 
of  the  system.   This  cycling  of  water  in  the  eco-system  essentially 
consists  of  precipitation  inputs,  run-off  outputs,  and  a  series  of 
Intermediate  processes  influencing  the  magnitude  of  the  precipitat- 
ion/run-off relationship.   These  include  Interception,  infiltration, 
percolation,  evapotransplration,  surface  run-off  and  storage  at 
various  levels  of  the  system.   The  hydrologic  cycle  may  be  combined 
into  a  conceptual  model  of  watershed  behavior  as  shown  in  Illustra- 
tion 12. 
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Th.e  eco-system  In  which  the  EAR  Area  Is  Included  (Cold  Desert 
Eco-system)  is  characterized  by  low  precipitation  input  with 
considerable  variation  from  year  to  year.   Evapotranspiration 
is  great.   The  net  result  is  little  soil  moisture  is  available 
when  the  weather  is  warm  enough  for  the  plants  to  use  the  moisture 
effectively.   This  reduces  the  potential  for  production  of  the 
living  components  in  the  Cold  Desert  Eco-system. 

Energy  Plow 

Energy  flows  through  the  eco-system,  it  does  not  cycle.   The 
components  of  the  energy  flow  consist  generally  of  abiotic  inputs, 
producers,  consumers,  and  decomposers  as  shown  in  Illastration  I3.. 
For  example,  grasses  (producers)  capture  energy  from  the  sun  by 
photosynthesis  and  utilize  soil  nutrients,  water,  etc.  to  produce 
vegetation.  Herbivorous  and  carnivorous  animals  (consumers)  feed  on 
plants  and  other  animals  to  acquire  energy.   Bacteria,  fungi,  and 
some  kind?  of  animals  (decomposers)  derive  energy  in  the  process 
of  decomposition  of  dead  organisms.  Energy  is  continuously  being 
utilized  (used  by  each  group  of  organisms  or  lost)  and  new  energy 
is  being  acquired  from  solar  radiation. 

In  the  Cold  Desert  Eco-system  solar  radiation  is  high  but  due  to 
other  climatic  factors  such  as  limited  precipitation  and  sparce 
vegetative  cover,  little  solar  energy  is  captured  by  the  plants 
and  used.   Therefore,  the  production  capacity  of  the  desert  is 
greatly  reduced  and  the  food  chain  shortened. 

Nutrient  Cycle 

Certain  chemicals  such  as  nitrogen,  oxygen,  phosphorous,  and 
potassium  are  essential  elements  to  sustain  life  on  the' planet 
earth.   These  nutrients,  as  well  as  others,  continuously  circulate 
through  the  environment  following  fixed  patterns  or  cycles  and  in 
the  process  are  made  available  in  various  forms  to  man  and  animals 
(consumers).   For  example,  nitrogen  is  recycled  from  plants 
(producers)  to  the  atmosphere  and  back  in  a  complicated  process 
whereby  organic  material  is  converted  into  inorganic  ammonia, 
nitrites,  and  nitrate  by  successive  armies  of  micro-organisms  (de- 
composers) .   The  nitrate,  if  not  looped  back  through  plants  or 
stored  in  the  soil,  is  denitrified,  and  the  nitrogen  is  returned 
to  the  atmosphere  as  gas  where  it  again  is  available  to  nitrogen 
fixing  plants,  thus,  completing  the  cycle. 

The  nutrient  cycle  occurs  slowly  in  the  Cold  Desert  Eco-system  as 
large  quantities  of  nutrients  are  tied  up  in  shrubby  plants  that 
have  a  slow  rate  of  decomposition. 
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It  is  questionable  whether  the  nutrient  cycle  is  in  balance  on  the 
lands  within  the  boundaries  of  the  EAR.   Livestock  grazing  intensities 
vary  on  these  lands  from  moderate  to  heavy.   Steep  topography  and  lack 
of  water  limit  grazing  somewhat. 

Livestock  grazing  accounts  for  a  significant  amount  of  the  nutrients 
being  removed  from  the  area.   Rodents  also  harvest  a  significant 
amount  of  vegetation.  Rodents,  in  turn,  are  preyed  upon  by  coyotes 
and  raptors . 

Coyotes  are  trapped  in  winter,  primarily  for  their  pelts.   High  fur 
prices  has  intensified  this  effort.  They  are  also  hunted  for  sport. 

The  predators  do  not  remain  within  the  boundaries  of  the  KGRA.  The 
amount  of  nutrient  loss  resulting  from  rodent  predation  and  the  sub- 
sequent loss  of  predators  is  unknown.   It  is  estimated  that  this  loss 
is  insignificant. 

Succession 

The  stage  of  plant  succession  of  the  area  has  regressed  considerably 
from  where  it  was  before  the  advent  of  white  man  in  the  area.  Through 
historical  uncontrolled  grazing,  the  perennial  grasses  favored  by  cattle 
have  been  eliminated  and  less  desirable  grasses  and  brush  have  replaced 
them.  Much  of  the  site  is  capable  of  producing  a  much  denser  stand  of 
perennial  grass  and  forbs;  however,  the  natural  upward  succession  is  slow 
due  to  low  rainfall,  immature  soils,  and  harvesting  activities  carried  on 
by  the  rodents  and  livestock. 

In  an  attempt  to  improve  range  and  watershed  conditions,  areas  with 
deeper,  more  mature  soils  have  been  revegetated  through  seeding  of 
crested  wheatgrass  (Agropyron  cristatum)  an  introduced  perennial  grass. 
This  has  created  a  patchwork  of  artificially  induced  serai  communities. 
In  areas  that  supported  an  understory  of  native  perennial  grasses,  sage- 
brush was  sprayed  with  defolitants  to  reduce  brush-grass  competition. 
This  treatment  has  at  least  temporarily  changed  the  brush-grass  composition 
of  these  communities  and  speeded  the  increase  of  perennial  grass  cover 
in  the  treated  areas.  A  complete  list  of  seedings  and  brush  eradication 
jobs  can  be  found  on  Illustration  9.   Locations  of  tliese  land  treatment 
areas  are  shown  on  Illustration  8. 
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Hydrologii-  Cycle 


Illustration  11 
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Flow  Diagram  of  the  Grassland  Hydrologic  Cycle 

Illustration  12 
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Source: 


Striffler,   W.D.    1969,      "The  Grassland  Hydrologic  Cycle,"  p.    103,    in 
R.L.Dix  and  R.G.Beidleman   (ed . ) ,    "The  Grassland   Ecosystem:    A  Prelim- 
inary Synthesis."     Range  Science  Department,    Science' Series  No.    2. 
Colorado   State  University,    Fort  Collins,    Colorado. 
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A   schematic    Illustratioi!    of   I'athways    of   Flow   of 
Energy   and   Matter  Tlirou-ii   a  Terrestrial    Ecosystem 


Illustration  13 


PRODUCERS 


Source:   Van  Dyne,  G.M.   1969.   "Some  Mathematical  Models  of  Grassland  Ecosystems," 
P.  6,  in  R.L.Dix  and  R.G.Beidleman  (ed.),  "The  Grassland  Ecosystem:   A 
Preliminary  synthesis."  Range  Science  Department,  Sciar.ce  Series  No.  2, 
Colorado  State  University,  Fort  Collins,  Colorado. 
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D.  Human  Values: 

There  are  no  human  inhabita,nts  on  the  federal  land  or  the  private 
land  on  v^hich  the  mineral  estate  belongs  to  the  Federal  Government 
within  the  EAB  Area.  Hiiman  influence  is  very  evident  on  the  area, 
however.  The  city  of  Vale  is  within  five  minutes  driving  time  of 
the  area  and  portions  of  the  firea  can  be  seen  from  the  city.   There 
is  a  significant  amount  of  recreation  time  spent  on  this  land  - 
vannit  shooting,  snowmobiling,  and  a  limited  amount  of  hunting. 
There  is  intensive  off  road  vehicle  use  in  the  hills  south  of  Vale 
and  a  cross  country  motorcycle  race  course  in  the  hills  north  of  Vale. 

Tlie  entire  county,  but  specifically  the  area  between  Vale,  Nyssa, 
and  Ontario,  will  be  affected  by  geothermal  development  in  the 
EAS  Area.   The  sub-topics  of  educational  a.nd  scientific  values, 
cultural  values,  social  welfare,  attitudes  and  expectations,  and 
local  a,nd  regulatory  structiires  have,  therefore,  been  broadened 
to  include  the  entire  tri-city  area  and  in  some  cases  the  entire 
county. 

Educabiona.1  and  Scientific  Values: 


Approximately  nine  miles  of  the  historic  Oregon  Trail  parallels 
present  day  Lytle  Boulevard  vrhich  passes  through  the  center  of 
the  KGRA  Addition,   Remnants  of  trail  ruts  are  still  visible  along 
portions  of  the  boulevard.   These  nine  miles  of  the  Oregon  Trail 
qualify  for  inclusion  in  the  National  Register  of  Historic  Places. 
M   Oregon  Trail  Wayside  Exhibit  will  be  constructed  near  the  summit 
of  the  pass  (within  the  KGRA  Addition)  south  of  Vale  comprising 
approximately  ten  acres.   See  Illustration  14  for  the  location  of 
the  Oregon  Trail  within  the  EAR  Area. 

For  a  discussion  of  archeological  values  within  the  boundaries 
of  the  EAR,  see  Appendiz  XI, 


49 


CULTURAL  VALUES 

Historical  Background 

Malheur  County,  now  recognized  as  one  of  Oregon's  leading  agricultural 
counties,  was  first  settled  by  miners  and  stockmen  In  the  early  1860's. 
Gold  was  first  discovered  in  Mormon  Basin  in  the  northwestern  part 
of  the  county  in  the  spring  of  1863.   Soon  after,  the  first  two  large 
stock  ranches  were  established  in  Jordan  Valley  in  the  southern  part 
of  the  county. 

In  the  fall  of  1863,  Jonathan  Keeney  built  a  small  log  house  at  the 
Malheur  River  ford  of  the  Oregon  Trail  just  south  of  the  present  site 
of  Vale,   In  this  cabin  Keeney  conducted  a  wayside  inn  for  the 
accommodation  of  emigrants,  miners  and  freighters.   The  historic  old 
emigrant  roadj  forming  a  link  in  the  line  of  travel  to  the  Willamette 
Valley  in  western  Oregon,   In  1870,  L.  B.  Rinehart  purchased  the 
Keeney  station  and  in  1872  built  a  stone  house.  This  old  landmark, 
known  as  the  "old  stone  house",  is  still  standin;i. 

The  Malheur  River,  Willow  and  Bully  Creek  Valleys,  all  tributary  to 
Vale,  became  well  settled  and  the  town  grew  to  be  an  important  trading 
center.   The  impetus  given  the  tovm  by  its  selecl.ion  as  the  temporary 
County  Seat  in  1887  was  considerable  and  many  new  business  enterprises 
were  added.   The  selection  of  Vale  as  the  permanent  County  Seat  by 
the  general  elections  of  1888  and  1890  strengthened  the  local  economy 
and  insured  the  permanency  of  the  town.   By  1900,  Vale  had  a  population 
of  200. 

Until  1900,  Malheur  County  possessed  an  excellent  stock  range  of 
immense  proportions.  With  increasing  population  and  settlement  of 
the  county  the  range  gradually  failed  to  support  the  stock  grazing 
upon  it  and  stock  raising  declined.  The  farming  industry  began 
growing  in  importance  in  the  early  1880' s,  in  Malhear  County. 

In  1883,  two  important  irrigating  canals  were  built;  the  Owyhee  canal, 
which  distributed  water  from  the  Owyhee  River  in  the  immediate  valley, 
and  the  Nevada  canal,  which  distributed  water  from  the  Malheur  River 
in  the  lower  Malheur  Valley.  These  two  canals  had  a  significant 
impact  on  the  community,  contributing  to  make  farming  a  profitable 
industry  long  after  the  stock  industry  passed  onto  minor  importance. 

The  Oregon  Short  Line  Railroad  was  also  a  major  influence  in  the 
development  of  Malheur  County  in  the  1880' s.  A  station  was  established 
at  Ontario  in  1884,  which  rapidly  became  an  important  shipping  point 
as  a  result.   It  was  more  accessible  from  the  stock  ranges  of  Malheur, 
Grant  and  Harney  Counties.   The  establishment  of  this  trade  center 
made  the  development  of  agriculture  and  other  resources  not  only 
possible,  out  highly  profitable. 
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LEGEND  ILLDSTRATIOH  1  4 

'  WITHDRAWAL  AIIEA  OF  HISTORIC  OREGON  TRAIL 
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Social  Background 

Malheur  County  is  undergoing  a  population  shift  from  rural  to  urban 
living,  Ontario  has  shoxm  a  large  increase  in  population,  while 
the  county  as  a  whole  has  not.  There  has  been  considerable 
out-migration  from  the  county,  especially  in  the  24-4^^  year  old 
age  group.  There  is  also  an  annual  influx  of  several  thousand  migrant 
farm  laborers  during  the  summer  harvest  season. 

The  population  of  Malheur  is  predominantly  Caucasian,  about  85  percent. 
Nearly  10  percent  of  the  people  in  Malheur  County  are  Spanish- surnamed, 
primarily  Mexican  Americans.  Japanese  Americans  comprise  close  to 
4  percent  of  the  counties'  population.   Included  in  the  population 
count  for  Caucasians,  is  another  ethnic  group  which  has  maintained 
its  own  separate  identity  within  the  local  community,  the  Basques. 

The  Basques  first  came  to  eastern  Oregon  in  the  1890' s,  settling 
in  the  area  between  Ontario  and  the  Steens  Mountains,  on  southward, 
where  raising  sheep  was  the  main  industry.  Many  were  eventually  able 
to  acquire  land  and  herds  of  their  own.  A  large  number  of  Basque 
ranches  were  established  along  Jordan  Creek  in  the  southern  part  of 
Malheur  County. 

The  Basque  way  of  life  is  rapidly  becoming  extinct.  Many  young  Basques 
do  not  speak  the  Basque  language.  Their  life-style  and  values  are 
more  Americanized.  Members  of  the  younger  generation  no  longer 
restrict  them.selves  to  the  agricultural  pursuits  of  their  parents, 
or  limit  social  contacts  to  the  Basque  community.  (Kressman,  L.  E. 
and  Yturri,  Anthony,  1938). 

There  are  a  little  over  900  Japanese  American  people  now  living  in 
Malheur  County.   Prior  to  1940  there  had  only  been  20  to  30  families, 
but  during  World  War  II  close  to  4,000  Japanese  people  were  evacuated 
from  the  coast  to  relocation  camps  in  the  county.   In  1946,  when  they 
were  allowed  to  return  to  the  coast,  the  number  dropped  to  approximately 
2,000.   (Iseri,  George,  March  6,  1974,  Personal  Interview). 

Approximately  75  percent  of  the  Japanese  Americans  in  Malheur  County 
work  in  agriculture,  and  most  of  these  own  their  own  land.  Many 
Japanese  Americans  in  recent  years  have  joined  inter-ethnic  rather 
than  ethnic  cooperatives,  and  are  taking  prominent  roles  in  the 
affairs  of  local  communities.  One  part  of  the  Japanese  culture  very 
actively  maintained  is  the  Ontario  Buddhist  Church.  With  a  congregation 
of  about  900  people,  it  draws  its  membership  from  a  large  radius  in 
Oregon  and  Idaho,   (Iseri,  George,  March  6,  1974,  Personal  Interview). 
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The  population  of  Mexican  American  people  in  Malheur  County 
fluctuates  with  the  seasonal  demands  for  farm  labor.  However, 
there  are  over  2,500  permanent  residents  living  in  the  county' 
year-round.  The  large  percentage  are  United  States  citizens, 
approximately  30  percent  being  citizens  of  Mexico  with  permanent 
resident  visas.  Many  Mexican  Americans  in  the  county  speak  little 
or  no  English.  They  continue  to  live  in  a  culturally  segregated 
environment  where  the  Spanish  language  is  the  main  form  of  communication. 

There  has  been,  no  community  program  established  to  promote  general 
acceptance  of  the  Mexican  American  people.  There  is  no  program  to 
promote  continued  education  fcr  a  large  majority  who  are  illiterate 
or  have  knowledge  of  English.   Children  are  often  kept  out  of  school 
part  of  each  year  to  work  in  the  fields.  There  is  no  enforcement 
oi-  school  attendance  laws  nor  a  direct  interest  on  the  part  of  the 
schools  tc  determine  and  certify  registration  of  the  school  age 
children. 
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SOCIAL  WELFARE 
Social  and  Economic  Situation 

Malheur  County  has  a  population  of  24,100  people,  75  percent  of  whom 
live  within  a  25  mile  radius  of  the  KGRA  Addition,  and  will  be  directly 
effected  by  the  development.  Most  of  the  population  is  concentrated 
along  the  Snake  River,  Malheur  and  Lower  Owyhee  River  valleys.  The 
main  towns  of  Ontario,  Nyssa  and  Vale  are  in  the  agriculture  area. 
In  1974  the  population  of  Ontario  was  7,700.  In  Nyssa  it  was  2,735 
and  in  Vale,  it  was  1,705.  Nearly  40  percent  of  the  people  live  in 
or  near  Ontario,  about  16  miles  from  the  KGRA  Addition.  Vale  is  the 
closest  town  to  the  KGRA  Addition. 

The  County  economy  is  largely  dependent  on  agriculture,  livestock 
production  being  the  highest  single  contributor  to  the  economy.  Other 
agriculture  products  are  dairying,  sugar  beets,  potatoes,  onions  and 
corn.  The  food  processing  plants  at  Ontario  and  Nyssa  are  dependent 
on  the  local  agriculture.  Ontario  is  the  major  trade  center  for 
Malheur  County. 

According  to  the  1970  census  Malheur  County  was  the  third  poorest 
county  in  the  state.   It  is  now  estimated  to  be  the  second  poorest 
county.  Nearly  4,600  people  are  living  at  or  below  the  poverty  level. 
That  is  about  20  percent  of  the  total  population  of  Malheur  County, 
The  following  table  indicates  the  annual  income  an  which  the  poverty 
level  is  determined: 

For  Family  Of;        Non-Farm  Residents       Farm  Residents 

1  $2,000  $1,700 

2  $2,600  $2,100 

3  $3,300  $2,800 
^  $4,000  $3,400 

5  $4,700  $4,000 

6  $5,300  $4,500 

7  $5,900  $5,000 
over   7  add  $600  add  $500 

for  each  for  each 

person  person 

Most  of  the  housing  in  the  area  around  the  KGRA  Addition  is  owner 
occupied.   Rentals  in  Ontario,  Nyssa  and  Vale  are  very  scarce.  The  area 
is  served  by  two  hospitals,  the  County  Hospital  at  Nyssa  and  Holy  Rosary 
Hospital  in  Ontario.   One  doctor  and  a  dentist  ser^e  Vale.  Four 
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doctors  and  two  dentists  serve  Nyssa.  Nine  dentists  and  13  physicians 
serve  Ontario. 
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ATTITUDES  AND  EXPECTATIONS 

Due  to  shortages  of  manpower  and  funds,  it  was  not  possible  to 
conduct  a  comprehensive  survey  of  attitudes  and  expectations  held  by 
the  general  public.  In  order  to  get  some  concept  of  public  opinion, 
interviews  were  conducted  with  several  local  businessmen,  news  media 
personnel  and  government  officials  in  the  Treasure  Valley  area.  The 
following  is  based  on  information  gathered  in  these  interviews. 

V^^^  -  Attitudes  in  Vale  were  described  as  basically  supportive  of 
the  status  quo.  People  interviewed  felt  that  in  the  past,  conservative 
attitudes  have  discouraged  and  impeded  commercial  and  industrial 
development  in  Vale.  The  rate  of  development  is  increasing,  with 
local  support,  but  continues  to  be  limited. 

According  to  the  people  interviewed.  Vale  citizens  support  strong 
local  government  and  local  control  of  economic  development.  They 
are  concerned  about  the  effects  that  rapid  growth  in  population  and/or 
development  might  have  on  the  quality  of  life  in  their  community. 
Those  interviewed  felt  that  most  people  living  in  Vale  enjoy  the 
rural  style  of  life  and  wish  to  maintain  it  in  their  community. 

The  people  interviewed  felt  that  Vale  would  support  an  approximate 
growth  rate  of  5  percent,  which  would  mean  a  growth  in  population  of 
about  100  people.  .They  also  felt  that  the  people  of  Vale  would 
oppose  heavy  industry  that  was  noisy  or  polluting,  and  would  prefer 
small  indrstry,  varying  in  size  from  20-30  to  50-100  employees. 

Those  interviewed  reported  that  Vale  supported  the  construction  of 
Treasure  Valley  Community  College,  as  well  as  the  development  of  the 
West  Park  Plaza  shopping  center,  although  local  business  people  were 
initially  opposed  to  the  shopping  center.   Both  the  college  and 
shopping  center  are  located  in  Ontario. 

Nyssa  -  According  to  the  people  interviewed  in  Nyssa,  public  attitude 
there  has  supported  planned  development,  a  steady  consistent  growth 
pattern  at  a  moderate  rate.  The  development  of  an  industrial  park 
has  promoted  the  growth  of  light  and  agriculture  related  industry 
in  Nyssa.  The  people  interviewed  felt  that  industries  such  as 
Albertson  Feed  Yard  and  the  Amalgamated  Sugar  Company  have  brought 
stability  to  the  whole  irrigated  valley  area.  Migrant  workers  are 
also  seeking  jobs  in  these  industries  more  and  more  as  the  demand 
for  farm  labor  decreases  due  to  expanding  farm  automation. 

People  in  Nyssa  have  not  supported  the  Treasure  Valley  Community 
College,  in  the  opinion  of  those  interviewed,  because  of  the  increased 
taxes  involved.  Voters  in  Nyssa  have  consistently  defeated  TVCC 
budgets  and  nearly  defeat  local  school  budgets.  The  general  public 
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did  support  the  construction  of  the  West  Park  Plaza  shopping  center, 
although  local  business  people  had  some  reservations  about  it  at 

first. 

According  to  those  interviewed,  the  people  of  Nyssa  want  clean, 
non-polluting,  light  industry,  preferably  related  to  agriculture. 
However,  some  respondents  indicated  that  Nyssa  may  be  forced  to  attract 
other  types  of  industry  to  promote  growth  and  that  some  people  in 
Nyssa ^would  support  a  free,  open  door  policy  to  all  new  development. 
In  addition,  Nyssa  is  working  together  with  Ontario  to  explore  the 
possibilities  of  establishing  a  dry  land  port  authority  which  would 
encompass  the  entire  irrigated  agricultural  area,  greatly  enhancing 
industrial -commercial  development. 

The  people  interviewed  felt  that  Nyssa  would  benefit  the  most  from 
the  growth  of  small  industries  in  the  range  of  50  to  150  employees, 
stating  that  the  people  of  Nyssa  are  very  concerned  about  the  stability 
of  their  local  economy  and  would  oppose  any  industry  large  enough  to 
dominate  the  whole  economic  structure  of  the  community. 

Ontario  -  The  people  interviewed  in  Ontario  felt  that  public  attitudes 
there  had  undergone  a  change  in  recent  times.  Tbey  indicated  that 
in  the  past  Ontario  had  had  an  erratic  growth  rate,  some  areas  of 
development  not  keeping  pace  with  others,  an  effective  pressure  group 
often  being  the  determining  factor.   Those  interviewed  expressed  the 
opinion  that  public  attitudes  in  Ontario  now  supported  more  balanced 
development  with  diversification  in  industrial,  commercial  and 
residential  growth. 

According  to  the  individuals  interviewed,  the  people  of  Ontario  were 
divided  over  the  issue  of  building  Treasure  Valley  Community  College, 
mainly  because  of  the  taxes  involved.   However,  support  for  the  college 
has  grown  since  its  completion.  The  people  interviewed  also  indicated 
the  development  of  West  Park  Plaza  shopping  center  received  the  support 
of  the  general  public,  in  spite  of  some  initial  opposition  from 
downtown  business  people.  The  shopping  center  has  brought  in 
considerably  more  trade  to  the  downtown  business  district  which  has 
off-set  loss  of  some  business  to  the  shopping  center.  With  the  addition 
of  West  Park  Plaza,  Ontario  draws  from  a  trade  area  in  Oregon  and 
Idaho  with  a  population  of  over  50,000  people. 

Whereas  in  the  past  Ontario  has  encouraged  any  size  and  type  of 
industrial  development,  according  to  those  interviewed,  public  attitudes 
have  shifted  in  favor  of  clean,  non-polluting  industries,  particularly 
those  related  to  agriculture.  They  also  prefer  labor  intensive 
industries  that  create  more  jobs  for  local  people  rather  than  bringing 
in  outside  employees. 

The  people  interviewed  felt  that  Ontario  has  a  great  potential  for 
industrial  development,  which  may  be  expanded  even  more  through  the 
possible  development  of  a  dry  land  port  authority  in  cooperation  with 
Nyssa,  as  mentioned  previously. 
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PUBLIC  ATTITUDES  AND  EXPECTATIONS  TOWARD  BLM  MANAGEMENT  AND   ACTIVITIES 


According  to  the  people  interviewed,  public  attitudes  and  expectations 
of  BLM  management  and  activities  are  very  positive,  The  people  of 
Vale  like  having  the  BLM  office  in  town  which  they  see  as  a  business 
that  does  not  take  resources  out  of  the  community  but  adds  to  the 
community.  All  of  the  people  interviewed  in  Vale,  Nyssa  and  Ontario 
supported  BLM  in  its  multiple  use  concept.   The  general  public,  with 
some  exceptions,  supports  BLM  management  policies. 

This  has  been  a  change  from  public  attitudes  previous  to  the  Vale 
Project  in  the  early  1960's.  At  that  time,  public  attitudes  towards 
BLM  were  very  negative.  The  success  of  the  Vale  Project  has  apparently 
had  a  significant  positive  effect  on  public  opinion. 

Those  interviewed  indicated  that  people  throughout  the  valley  enjoy 
the  use  of  open  space  in  Malheur  County,  and  value  its  availability 
for  public  use.  People  like  open  space  to  carry  on  their  recreation 
activities  and  support  county,  city  and  federal  government  programs 
which  provide  for  open  space.  Quality  of  open  space  is  more  important 
than  quantity  of  open  space. 


57 


PUBLIC  ATTITUDES  AND  EXPECTATIONS  OF  PROPOSED  GEOTHERMAL  DEVELOPMENT 


From  the  information  gathered  in  interviews,  both  local  governments 
and  the  general  public  in  Vale,  Ontario  and  Nyssa,  are  very  supportive 
of  geothermal  development.  People  believe  that  directly  or  indirectly 
their  communities  will  benefit  from  the  development.  There  have  been 
no  objections  made  known  to  BLM  from  local  citizens  with  the  exception 
of  one  letter  from  an  individual  in  Ontario  who  had  discussed  the  issue 
with  a  BIM   employee.   It  is  felt,  however,  that  the  general  public  is 
not  technically  knowledgeable  on  this  issue  and  not  fully  aware  of  the 
problems  associated  with  geothermal  steam.  However,  the  slow  pace  of 
geothermal  development  on  both  private  and  federal  lands-  in  relation 
to  public  expectations  has  led  to  a  very  low  level  of  interest  at 
the  present  time.  Local  people  tend  to  compare  geothermal  development 
to  their  experiences  with  oil  and  gas  development  in  the  area.  In 
this  instance,  there  has  been  drilling  and  some  shows  of  oil  and  gas 
since  the  early  1900' s  but  nothing  economic  to  date.  People  expect 
geothermal  development  to  follow  the  same  pattern. 
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LOCAL  REGULATORY  STRUCTURES 

A.   Land  Use  Planninj^ 

The  following  information  was  gleaned  from  interviews  with  people  in 
City  and  County  Government  Agencies  in  Vale,  Nyssa  and  Ontario, 

1.   Acceptability  of  Planning  Within  the  Local  Population 

a.   City  Planning; 

The  cities  of  Nyssa,  Vale  and  Ontario  all  have  city  planning 
commissions.   In  general,  the  people  of  these  cities  accept 
and  support  land  use  planning.   The  cities  recognize  there 
has  to  be  some  type  of  zoning  and  planning  to  have  an 
orderly  growth.  However,  vested  interest  groups,  still 
oppose  it. 

According  to  the  people  interviewed,  the  cities  of  Nyssa 
and  Vale  appear  at  the  present,  to  have  enough  land  use 
planning  to  carry  them  through.   The  people  of  Nyssa  are 
very  interested  in  land  use  planning.  The  planning 
commission  is  becoming  more  active  and  responsive  to  land 
use  planning.  In  the  past  land  use  planning  and  zoning 
ordinances  lacked  enforcement;  therefore,  they  were  not 
followed  like  they  should  have  been.  This  encouraged  a 
minimum  effort  to  be  put  forth  toward  any  future  land  use 
planning.  The  City  of  Ontario  has  had  a  tendency  to  look 
at  land  use  planning  as  a  necessary  nuisance  but  a  favorable 
balance  is  beginning  to  emerge  in  the  community. 

b.   County  Planning; 

Land  use  planning  in  Malheur  County  is  less  than  two  years 
old.   In  general,  people  of  Malheur  County  were  skeptical  of 
land  use  planning.  They  were  afraid  the  designation  assigned 
to  their  land  would  be  different  from  what  they  wanted  to 
use  the  land  for.  A  minority  of  people  in  the  county  do  not 
see  the  need  for  land  use  planning  and  resent  outside  people 
coming  into  the  area  to  tell  them  what  the  land  can  be  used  for. 

The  county  government  tends  to  look  upon  land  use  planning 
as  a  nusiance.  The  Oregon  Legislature  forced  all  counties 
within  the  state  to  develop  land  use  plans.  Malheur  County 
was  one  of  several  counties  in  the  state  in  which  a  deadline 
was  set  to  develop  land  use  plans  or  the  state  would  do  the 
planning  for  them.   People  in  general  are  for  county  planning 
providing  it  is  not  too  restrictive.  The  people  are  recognizing 
it  is  necessary  and  are  accepting  it. 
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Present  Comprehensive  Land  Use  Plans.  Zoning  Ordinances ^ 
Geothermal  Ordinances  and  Building  Codes 

a.  Comprehensive  Land  Use  Plans   (Appendix  VIII) 

Malheur  County  Court  adopted  the  GomprehGnsive  Land  Use  Plan 
for  Malheur  County  on  December  12,  1972,  (Commissioner  Journal, 
Book  R,  p.  479).  However,  the  Comprehensive  Land  Use  Plan  was 
not  actually  accepted  until  August  15,  1973,  because  of  an 
oversight  in  the  recording  of  the  minutes  of  December  12,  1972, 
Court's  action.  The  Comprehensive  Land  Use  Plan  has  been 
reviewed  and  accepted  by  the  State  of  Oregon  but  is  subject 
to  further  review  and  modification  by  the  State  to  meet 
State  of  Oregon  objectives.  The  County  was  forced  to  take 
action  or  the  State  of  Oregon  would  step  in  and  do  the 
Comprehensive  Land  Use  Plan  for  them. 

b.  Zoning  Ordinances 

On  approximately  June  of  1973,  Malheur  County  did  develop  a 
County  Zoning  Ordinance.  The  Malheur  County  Court  adopted 
the  zoning  ordinance  and  it  was  filed  on  record  August  17, 
1S73,  in  the  public  records  (Micro  film  Inst.  148901).  The 
zoning  ordinance  still  has  to  be  reviewed  and  accepted  by 
the  State  of  Oregon. 

The  private  lands  involved  within  the  EAR  area  fall  under  the 
following  zones  of  the  County  Zoning  Ordinances  Exclusive 
Farm  Use  (F-1),  and  General  Farm  Use  (F-2)  ,  The  private  lands 
adjoining  the  National  Resource  Lands  are  zoned  for  Exclusive 
Farm  Use  (F-1),  and  General  Farm  Use  (F-2)  on  the  zoning  maps 
that  accompany  the  proposed  ordinance.   See  Illustration  15  for 
zoning  map  and  Appendix  IX  for  zoning  ordinance. 

Under  Exclusive  Farm  Use  (F-1),  and  General  Farm  Use  (F-2), 
conditional  uses  are  permitted  for  mineral  exploration, 
mining  and  processing.  The  conditional  use  reads  as  follows: 
"Operations  conducted  for  exploration,  mining  and  processing 
of  geothermal  resources  as  defined  by  subsections  (4)  of  ORS 
522-010,  aggregate  and  other  mineral  resources  as  other 
subsurface  resources"  (See  page  9  of  Malheur  County  Zoning 
Ordinance).  Therefore,  geothermal  exploration  and  development 
is  permitted  under  conditional  uses  with  the  approval  of  the 
Malheur  County  Planning  Commission.  According  to  the  Malheur 
County  Planners  and  District  Attorney  any  company  wishing  to 
conduct  geothermal  or  mining  exploration  and  development  on 
private  lands  must  submit  their  plans  to  the  Malheur  Planning 
Commission  for  approval. 

c.   Geothermal  Ordinances 

On  approximately  April  of  1973,  Malheur  County  pioneered  and 
developed  Oregon's  first  county  preliminary  geothermal  ordinance, 
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On  June  19,  1974,  Malheur  County  Court  adopted  the 
Geothermal  Ordinance  and  it  was  filed  on  record  June  30, 
1974,  in  the  public  records  (Micro  film  Inst.  No.  158761  - 
See  Appendix  X).  The  ordinance  provides  for  issuance  of 
permits,  collection  of  fees,  and  provides  penalties  for 
violation. 

d.   Building  Codes 

The  State  of  Oregon  Legislature  passed  and  adopted  a 
uniform  building  code  act  (Senate  Bill  73-Chapter  834, 
Oregon  Law  1973)  which  became  effective  on  January  1, 
1974.  The  Act  stated  that  all  cities  and  counties  within 
the  State  of  Oregon  must  conform  to  the  State  building 
code  by  July  1,  1974.   The  Act  requires  all  counties  and 
cities  to  use  a  building  permit  system.   Permits  will  be 
acquired  from  the  county  and  city  governments.   Either 
the  state  or  county,  both  will  furnish  inspectors. 

The  State  Uniform  Building  Codes  referrec,  to  are  as  follows: 
State  of  Oregon  Structural.  Mechanical.  Electrical.  Plumbing 
Speciality  Codes  and  Fire  and  Life  Safety  Code.  1973  Edition 
as  amended.  Uniform  Building  Code  -  effective  on  July  1,  1974. 

Type  Adequacy.  Structure  and  Enforcement  of  Local  Governmental  Entities 

There  are  two  different  schools  of  opinion  relative  to  the  type  and 
adequacy  of  planning  staff,  type  of  governmental  structure,  and 
enforcement  by  local  governmental  entities  regarding  the  making  of  land 
use  plans  and  planning  decisions,  implementing  plans,  and  the  willingness 
and  capability  to  enforce  the  land  use  plans  and  zoning  ordinances:  There 
are  those  who  hold  to  the  traditional  type  of  county  and  city  government 
and  believe  the  present  governmental  bodies  are  performing  adequately 
and  see  no  need  for  a  change.   On  the  other  hand,  there  are  those  who 
feel  a  change  is  needed  in  the  present  local  governmental  structure 
because  certain  segments  of  the  people  of  Malheur  County  are  not  represented 
and/or  the  local  government  could  perform  more  efficiently  and  effectively 
with  a  different  type  of  government  structure. 

An  analysis  of  local  governmental  entities  are  as  follows: 
1.   County  Government 

The  majority  of  the  people  interviewed  indicated  the  people 
desire  a  change  in  the  type  of  county  government.   These  changes 
vary  from  "Home  Rule"  type  of  county  government,  to  the  addition 
of  several  county  commissioners  (perhaps  a  total  of  5  to  7) , 
to  the  present  existing  county  government  structure.   They 
indicated  people  feel  they  are  not  being  properly  represented 
and  the  county  government  structure  does  not  produce  but  tends 
to  be  involved  in  today's  crisis  and  only  gets  by  with  a  minimum 
amount  cf  effort.   Because  of  the  growing  complexity  of  county 
government,  people  feel  it  should  be  managed  more  professionally. 
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However,  there  is  a  minority  of  people  who  feel  no  change  is 
necessary  in  the  present  county  government  structure. 

As  for  making  land  use  plans  and  planning  decisions ,  the 
interviews  indicated  people  feel  the  county  is  slow  in 
reacting  and  implementing  the  plans  and  the  personnel  who 
are  inv^olved  in  the  making  of  planning  decisions  should  be 
more  knowledgeable  or  take  time  to  be  more  knowledgeable. 
They  indicated  other  people  feel  the  county  needs  a  group 
of  people  to  keep  the  county  personnel,  who  are  making 
decisionSj  informed  of  alternative  choices  and  decisions. 
While  other  people  feel  land  use  planning  is  r.till  too  new, 
the  county  personnel  have  not  obtained  a  feel  for  it,  and 
additional  time  will  be  required  to  get  the  planning  worked 
out  and  implemented.   After  the  county  personnel  get  their 
feet  on  the  ground,  they  will  do  an  adequate  job. 

The  interviews  indicated  a  majority  of  people  feel  the  county 
does  not  have  an  adequate  planning  staff,  and  the  land  use 
planning  and  implementation  is  deficient„   Others  felt 
that  the  positions  are  available  but  the  county  does  not 
offer  enough  money  to  hire  good  qualified  personnel.  A 
minority  group  felt  the  county  has  an  adequate  staff  to 
implement  planning  but  planning  is  still  too  new  and  it 
will  take  time  to  get  it  worked  out. 

According  to  the  Malheur  County  Planner,  Land  Use  Planning  is 
new  in  the  county  and  the  county  is  in  the  process  of  implementing 
and  enforcing  the  land  use  plans  and  ordinances.   He  recognizes 
the  planning  staff  is  presently  inadequate  in  manpower  and 
funds  to  meet  the  demand  of  implementation  and  enforcement. 
He  indicated  that  to  have  an  adequate  staff,  the  county  needs 
one  planner,  one  assistant  planner,  and  two  inspectors. 
Presently,  there  is  only  one  planner  who  is  in  charge  of  planning, 
drafting  and  inspection. 

The  interviews  indicated  the  majority  of  people  feel  the 
county  is  willing  and  capable  of  enforcement  of  land  use  plans 
and  zoning  ordinances  but,  because  of  limited  manpower  and 
funds,  the  enforcement  is  weak.  They  feel  the  county  has 
the  information  available  but  tends  not  to  follow  through  on 
enforcement,  or,  only  makes  a  token  effort.   Others  feel  the 
county  is  willing  and  capable  of  enforcing  land  use  plans  and 
zoning  ordinances  but  fail  to  disqualify  themselves  in  conflict 
of  interest  decisions.  A  minority  group  feel  the  county  is 
doing  an  adequate  job  of  enforcing  the  county  land  use  plans 
and  zoning  ordinances. 
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As  mentioned,  the  Malheur  County  Planner  recognizes  the 
enforcement  of  land  use  plans  and  the  zoning  ordinance  is 
inadequate  because  of  the  lack  of  available  manpower  and  funds. 

2.   City  Governments 

a.   Vale 

Vale  has  a  mayor  and  a  city  coordinator  type  of  city 
government.   It  is  similar  to  city  manager  type  of 
government,  except  the  city  coordinator  is  personally 
involved  in  several  different  jobs,  such  as,  recorder-city 
clerk  and  municipal  judge.  There  are  various  opinions 
whether  the  city  of  Vale  has  the  right  type  of  governmental 
structure  to  make  planning  decisions.  The  people  interviewed 
stated  a  majority  of  people  feel  it  is  not  working  adequately 
because  adequate  zoning  ordinances  have  not  been  developed 
and /or  perhaps  folloxjed,  and  not  properly  enforced.  A 
minority  group  of  people  feel  the  present  situation  is 
working  adequately,  and  they  do  not  see  a  need  for  a  change. 
Those  who  feel  the  structure  could  be  improved  say  positions 
are  available  within  the  city  governmental  structure  but 
inadequate  salaries  are  offered  to  hire  good  qualified 
personnel.  Some  of  the  planning  services  are  contracted 
out  and  the  Southeast  Council  of  Government  is  relied  upon 
for  assistance  on  occasions. 

The  interviews  indicated  that  many  people  feel  the  city 
of  Vale  has  the  willingness  and  capability  to  enforce 
existing  city  ordinances  but  the  enforcement  tends  to  be 
weak  in  some  areas.   Zoning  ordinances  sanetimes  are  not 
properly  enforced  because  city  officials  fail  to  disquality 
or  separate  themselves  in  conflict  of  interest  decisions 
and  issues. 

b.   Nyssa 

Nyssa  has  a  mayor  and  city  manager  type  of  government.   There 
are  various  opinions  as  to  whether  the  city  of  Nyssa  has 
the  right  type  of  governmental  structure  to  make  planning 
decisions.   The  interviews  stated  some  people  feel  that 
under  the  present  situation,  the  city  does  not  have  an 
adequate  type  of  government  structure  because  the  staff  and 
goals  need  to  be  changed.  However,  there  are  others  who  feel 
the  present  government  structure  is  adequate. 

The  city  of  Nyssa  presently  has  a  very  limited  staff  to  plan, 
implement  plans,  and  enforce  plans  in  a  proper  manner,  according 
to  the  Nyssa  City  Manager.   He  indicated  the  city  could  not 
handle  land  use  planning  on  a  large  scale  basis.  The  city 
of  Nyssa  has  the  capability  to  enforce  the  land  use  plans 
and  ordinances  but  no  leadership  was  expressed  to  carry  out 
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the  enforcement.  According  to  Nyssa  City  Manager,  he 
would  like  to  see  the  city  upgrade  their  zoning  ordinances 
and  land  use  plans  and  establish  some  long  range  goals. 

He  indicated  that  in  the  past,  zoning  ordinances  and  land 
use  plans  lacked  enforcement.  Therefore,  the  local  use 
plans  and  ordinances  were  not  followed  like  they  should 
have  been.  The  city  was  getting  by  with  a  minimum  of 
effort. 

c,   Ontario 

Ontario  has  a  mayor  and  city  manager  type  of  government. 

All  the  people  interviewed  felt  the  City  of  Ontario  has 
the  right  type  of  governmental  structure  to  make  planning 
decisions.  According  to  the  Ontario  City  Manager,  the 
City  of  Ontario  has  an  adequate  staff  to  plan,  implement 
plans,  and  enforce  plans  in  a  proper  manner.  However, 
there  are  those  who  feel  perhaps  the  city  may  be  slow  in 
preparing  and  implementing  plans. 

The  City  of  Ontario  has  the  capability  to  enforce  the  land 
use  plans  and  ordinances.  According  to  the  Ontario  City 
Manager,  land  use  plans  and  ordinances  are  very  strongly 
enforced.   He  also  stated  there  have  been  very  few  requests 
for  rezoning  in  Ontario. 

C.   Need  for  Additional  Ordinances  and  Land  Use  Planning 

The  majority  of  the  people  interviewed  felt  the  county  and  city  of  Vale 
should  definitely  develop  ordinances  for  geothemial  exploration  and 
development,  or  at  least  develop  an  ordinance  on  a  limited  scale  to 
get  a  feel  for  the  problems.  However,  a  minority  felt  no  ordinances 
should  be  developed. 

Those  people  who  are  knowledgeable  and  involved  in  land  use  planning  and 
development  of  ordinances  felt  very  definite  about  developing  geothermal 
ordinances  while  those  who  were  not  knowledgeable  were  opposed  to  any 
more  ordinances. 

The  Mayor  of  the  City  of  Vale,  where  most  of  the  geothermal  potential 
lies,  expressed  a  real  need  for  the  city  and  county  to  develop  geothermal 
ordinances. 

The  people's  concerns  spurred  Malheur  County's  Planning  Department  to 
initiate  and  develop  Oregon's  first  County  Geothermal  Ordinance.  The 
Geothermal  Ordinance  was  adopted  by  the  Malheur  County  Court  on  June  19, 
1974  (See  Appendix  X). 


64 


According  to  the  Malheur  County  Planner  and  District  Attorney,  geothermal 
development  is  included  in  the  present  Malheur  County  zoning  ordinance 
Geothermal  exploration  and  development  is  permitted  under  conditional 
uses  with  the  approval  of  the  Malheur  County  Planning  Commission. 
Therefore,  any  company  wishing  to  conduct  geothermal  or  mining 
exploration  and  development  on  private  lands  must  submit  their  plan 
to  the  Malheur  Planning  Commission  for  approval. 
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Ill-  Analysis  of  the  Proposed  Action  &  Alternatives 
A.   Anticipated  Impacts 
General 

The  initial  development  of  the  geotherraal  resource  Is  a  step  by 
step  development  with  each  succeeding  step  dependent  upon  success- 
ful indications  in  the  previous  step.   Normally,  however,  field 
exploration,  test  drilling,  and  production  testing,  occur  at  the 
same  time.  During  these  stages,  approximately  30  to  100  men  will 
be  required,  if  successful  indications  are  received,  for  a  period 
of  up  to  a  year.   At  this  time  if  the  field  has  proven  successful, 
field  development  will  commence.   This  stage  may  last  from  three 
to  five  years.   During  the  field  development  and  power  plant 
construction  stages,  employment  may  reach  150  to  250  people.   One 
to  two  power  plants  can  be  expected  to  be  constructed  a  year  during 
the  construction  period  until  the  potential  of  the  field  is  reached. 
Most  of  the  men  employed  will  be  temporary  construction  and  drill- 
ing workers.   If  the  geothermal  resource  proves  to  be  large  and 
over  an  extensive  area,  all  steps  in  the  development  process  may 
occur  simultaneously  over  an  extended  period  of  time. 

There  Is  an  estimated  five  year  time  lag  between  the  Issuance  of 
a  lease  and  the  production  of  the  first  electric  energy. 

After  maximum  development  has  been  attained  snd  electric  energy 
is  produced  on  a  regular  basis,  five  people  per  100  megawatts  are 
normally  required  for  operation  and  maintenance  of  the  generating 
facilities.   Five  people  per  100  megawatts  are  also  normally  re- 
quired for  operation  and  maintenance  of  the  steam  field  and  pipe- 
lines. As  wells  tend  to  play  out,  new  wells  will  be  required. 
Approximately  twenty  peiTnanent  people  will  be  required  for  this 
work. 

Two  hundred  families  moving  into  the  area  will  cause  an  impact  on 
the  economic  and  social  aspect  of  the  area.   Even  the  30  people 
required  for  operation  and  maintenance  will  Impact  the  City  of  Vale. 

The  economic  Impact  will  be  two  fold.  With  the  influx  of  workers, 
a  burden  will  be  placed  on  the  community  for  services  and  goods. 
The  retail  establishments  will  again  feel  a  pinch  when  the  workers 
leave . 

Geothermal  development  requires  substantial  investment  in  drill- 
ing wells  and  construction  of  roads,  pipelines,  power  plants,  and 
transmission  lines.   All  the  investments  result  in  an  Increased 
tax  base  for  the  area  of  development. 
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A  significant  part  of  the  land  within  the  E/R  area  is  private 
land.   Therefore  the  Malheur  County  Land  Use  zoning  ordinance 
and  Building  Codes  will  play  a  large  part  in  the  development  of 
the  geotherraal  field. 

The  private  lands  adjoining  the  National  Resource  Lands  are  zoned 
for  exclusive  farm  use  (F-1),  general  farm  use  (F-2),  and  rural 
residential  (R-1) ,  on  the  Malheur  County  zoning  maps.  Under 
exclusive  farm  use  (F-1) ,  general  farm  use  {F-2),    and  rural  resid- 
ential (R-1),  conditional  uses  are  permitted  for  mineral  explora- 
tion which  includes  geothermal  exploration  and  development.   Any 
company  wishing  to  conduct  geothermal  exploration  and  development 
on  private  lands  must  submit  their  plans  to  the  Malheur  Planning 
Commission  for  approval.   The  reviewing  process  and  the  enforce- 
ment of  existing  ordinances  will  increase  the  work  load  commitments 
of  the  Malheur  County  Planner  and  Malheur  County  Planning 
Commission.   It  will  also  create  an  additional  work  load  on  the 
County  Planner,  District  Attorney  and  County  Planning  Commission 
by  necessitating  the  development  of  new  ordinances  and/or  revising 
existing  ordinances. 

Although  it  is  not  the  responsibility  of  this  analysis  to  cite 
impacts  that  will  occur  from  development  on  private  land,  it 
should  be  recognized  that  they  will  be  simillar  to  the  impacts 
from  development  on  Federal  land.   The  impacts  from  development 
on  private  land  may  very  well  be  much  more  serious  and  numerous 
as  private  land  has  more  intensive  use  and  is  closer  to  concentra- 
ted human  habitation  than  the  Federal  land.   The  drilling  of  wells 
with  associated  sounds  from  power  sources  such  as  large  engines 
of  drilling  rigs  running  continuously,  construction  equipment, 
unloading  and  racking  of  drilling  pipe,  venting  of  compressed  air 
and  cuttings  (noise  and  dust)  during  dry  drilling  phases,  and 
venting  of  steam  from  wells  after  completion,  are  principal  sources 
of  noise.  Excessive  noise  and  dust  levels  can  pose  health  and 
safety  hazards  to  residents  and  visitors  to  the  Vale  area.   These 
excessive  noises  and  dust  particles  could  become  annoyances  to 
people  at  night  as  well  as  the  daytime  and  could  affect  their 
attitudes  and  expectations  of  their  community. 

1.   Exploration 

Exploration  operations  may  involve  both  airborne  explorations, 
which  do  not  require  physical  presence  on  the  ground,  or  sur- 
face exploration.   Surface  exploration  includes  both  casual 
use,  which  generally  does  not  result  in  significant  disturb- 
ance of  the  environment  and  intensive  use  which  may  result  in 
serious  disturbance  of  the  environment  to  varying  degrees. 
Intensive  use  can  Involve  actions  such  as  construction  of 
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temporary  access  roads  or  trails,  clearing  of  vegetative 
cover  for  an  exploration  site,  movement  of  heavy  equipment 
and  vehicles  cross  country,  etc. 

The  soils  within  the  EAR  area  are  susceptible  to  wind  erosion. 
As  vegetative  cover  is  destroyed  or  removed,  airborne  dust 
particles  will  Increase  and  air  quality  decrease  in  direct 
ratio  to  loss  of  protective  vegetation.   Several  sand  dunes 
and/or  blowout  areas  occur  in  the  area.   The  disturbance  of 
the  vegetative  cover  may  Increase  the  size  or  number  of  the 
dunes  and/or  blowouts. 

Road  construction,  moving  heavy  equipment,  etc.,  not  only 
destroys  the  vegetation  but  channels  over  surface  water  flow. 
This  increases  the  run-off  water's  ability  to  carry  sediment, 
plus  increasing  scouring  action  of  run-off.   Increased  soil 
loss  and  stream  sedimentation  results. 

Increased  human  activity  on  the  land  within  the  area  increases 
the  potential  for  accidental  fires.   The  soils  of  the  area  are 
very  susceptible  to  both  wind  and  water  erosion.   Loss  of  vege- 
tation destroyed  by  fire  will  increase  soil  loss. 

Shallow  test  drilling  could  contaminate  ground  water  aquifers. 
Construction  of  access  roads  and  trails,  movement  of  heavy 
equipment  and  vehicles  across  country,  leveling  and  clearing  of 
drill  pads,  and  drilling  will  adversely  affect  the  local  land- 
scape characteristics.  Exploration  will  have  a  light  impact  on 
the  native  fauna  and  livestock.   The  impact  will  vary  by  species 
due  to  various  tolerance  levels  of  human  activity.  Mule  deer, 
antelope  and  livestock  use  of  the  area  will  likely  shift  to 
adjacent  areas  or  different  parts  of  the  pasture  where  human 
disturbance  is  less  or  absent.   The  several  raptorial  bird 
species  may  also  frequent  the  area  to  a  lessor  extent.  Vege- 
tative disturbance  and  habitat  disruption  will  be  limited  to 
actual  sites  of  intensive  exploration  or  road  construction.   The 
impact  of  this  disturbance  will  be  minimal  to  the  local  fauna 
and  domestic  livestock. 

Recreational  use  of  the  Federal  land  will  be  impaired  somewhat. 
With  increased  human  activity  chukar  hunting  will  probably  be 
non-existent.  Most  of  the  other  recreation,  motorcycling, 
hunting  small  non-game  mammals  or  predatory  animals,  horseback 
riding,  and  hiking,  will  not  be  affected. 

The  Oregon  Trail  ruts  and  their  setting  are  of  such  signifi- 
cance as  to  meet  the  qualifications  for  Inclusion  in  the 
National  Register  of  Historic  Places.   Any  exploration  or  deve- 
lopment disturbance  in  the  vicinity  of  the  ruts  could  damage 
the  Integrity  of  the  Oregon  Trail  resource. 
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2.   Test  Drilling 

The  environmental  impacts  from  test  drilling  will  be  effected 
by  the  size  and  type  of  drilling  equipment.   Use  of  large 
drilling  rigs  will  require  road  construction  and  construction 
of  a  drill  pad.   Removal  of  vegetation  from  two  to  three  acres 
may  result.  This  site  will  have  to  be  considered  heavily 
impacted  in  regards  to  the  general  landscape  due  to  the  leveling 
of  the  land  and  pit  digging  and  intrusion  of  the  equipment. 
The  road  construction  and  actual  drilling  will  contribute 
only  a  moderate  impact  to  the  environment  considering  the 
present  landscape,  i.e.,  existing  roads  and  powerlines  and 
towers.  However,  the  cuts  and  fills,  grading  and  dust  will 
make  a  visual  impact.   Improper  abandonment  of  field  camps 
could  contribute  to  degradation  of  the  environment  by  trash, 
drilling  wastes  and  unrestored  surface  disturbances.  The 
possibility  of  blowouts  appears  somewhat  greater  in  the  test 
drilling  stage  than  in  the  following  stages.   In  New  Zealand 
a  large  crater  was  formed  after  a  blowout  occurred.  However, 
due  to  the  heterogeneous  character  of  the  present  landscape  - 
rolling  sage  land  and  steep  sided  buttes,  the  creation  of  a 
crater  would  only  moderately  alter  the  overall  landscape  form. 

Operation  of  gasoline  powered  motor  vehicles  used  to  move  men 
and  supplies  and  diesel  powered  trucks,  drill  rigs  and 
construction  equipment  necessary  for  test  drilling  and  subsequent 
development  phases  can  contribute  pollutants  to  the  atmosphere. 
The  quantity  of  pollutants  from  internal  combustion  engines 
is  expected  to  be  small  in  comparison  to  pollution  from  present 
vehicular  movements  over  existing  local  roads,  but  vehicular 
movement  related  to  geothermal  activity  will  result  in  some 
increase  in  the  pollution  load  to  the  local  atmosphere. 

Particulate  matter,  in  quantities  greater  than  natural  windblown 
dust  or  dust  generated  by  present  vehicular  movement  over 
untreated  local  roads,  will  be  added  to  the  atmosphere  as 
a  result  of  geothermal  related  vehicular  movement  on  untreated 
or  unsurfaced  roads  and  from  earthmoving  activity  during 
construction  of  drill  pads  and  related  construction  projects. 
Construction  activity  will  also  create  temporary  vegetation 
free  sites,  which  will  be  subject  to  a  greater  degree 
of  wind  erosion  than  natural  undisturbed  ground.  Dust 
generated  as  a  result  of  geothermal  related  activity  will 
contribute  to  the  degradation  of  air  quality  in  the  vicinity 
of  the  geothermal  development.  Quantitative  measurements  of 
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the  potential  increase  in  particulates,  as  a  result  of  geo- 
thermal  activity  have  not  been  documented,  but  no  serious 
impacts  are  anticipated.   In  addition,  to  possible  degrada- 
tion of  air  quality,  the  settling  of  particulates  on  surround- 
ing plant  life  may  have  some  influence  on  their  growth  and 
surviv.a].. 

The  potential  adverse  environmental  effects  of  accidental 
releases  of  geothermal  fluids  include  waste  of  the  resource, 
noise  nuisance,  air  contamination  from  gaseous  emissions, 
pollution  of  surface  and  ground  water  resources  and  hasard 
to^health  and  safety  (bodily  injury  to  workers,  both  at  the 
initial  event,  which  may  be  sudden  and   violent, and  in  subse- 
quent control  attempts). 

As  mentioned  previously,  construction  activities  increase  the 
chance  of  soil  loss  through  wind  and  water  erosion.   This  is 
especially  true  if  construction  is  undertaken  in  the  areas  of 
active  sand  dunes. 

Activities  relating  to  test  drilling  increase  the  potential  for 
increased  sediment  loads  and  dissolved  solids  in  stream  flow. 
Solid  waste  and  bacterial  pollution  potential  increases  with 
increased  human  activities. 

The  impact  of  the  test  drilling  operations  may  affect  wildlife 
and  domestic  livestock  at  the  actual  site  of  the  drilling  oper- 
ation.  Road  construction  to  enable  the  movement  of  heavy  equip- 
ment to  these  sites  will  have  a  moderate  impact  on  the  habitat 
of  the  native  fauna  and  welfare  of  the  livestock. 

Tne  dif^turbance  caused  by  man's  activities  and  machinery  oper- 
ation will  cause  some  species  of  animals  -  such  as  the  mule 
deer,  pronghorn  antelope,  and  certain  raptorial  birds  -  to 
vacate  the  vicinity.   Most  of  the  other  animal  species  which 
inhabit  the  area  have  rather  high  tolerance  levels  of  human  dist- 
urbance.  Livestock  will  move  to  other  areas  within  the  fenced 
pastures  to  avoid  any  disturbance. 

If  brine,  either  running  free  or  in  ponds  exists,  livestock 
and  wildlife  may  drink  it  and  get  sick  and  possibly  die. 
Livestock  and  wildlife  may  get  into  mud  sumps  and  get  stuck 
or  get  sick  from  drinking  from  it. 

Recreation  activities  will  be  affected  only  slightly  more  than 
the  previous  stage. 
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3.   Production  Testing 

Production  testing  requires  venting  of  the  well  to  the 
atmosphere  over  a  period  of  time.  Venting  is  accompanied 
by  vapor  release  and  noise. 

Non-condensible  gases,  such  as  carbon  dioxide,  methane, 
hydrogen,  nitrogen,  argon,  carbon  monoxide,  hydrogen  sulfide, 
radon,  ammonia  and  vapors  such  as  boric  acid  and  mercury  are 
often  associated  in  varying  amounts,  with  steam  from  geothermal 
sources.  These  gases  and  vapors  make  up  less  than  3  percent 
of  the  total  steam  fraction. 

Although  present  in  small  percentages,  some  of  the  non-condensible 
gases  and  vapors  may  pose  possible  pollution  and  health  hazards. 
Bleeding  and  venting  of  steam  wells  will  Introduce  these  gases 
and  vapors  into  the  atmosphere  during  and  after  the  production 
testing  phase.   Of  these  gases,  hydrogen  sulfide  ranks  number 
1  as  the  most  prominent  potential  environnental  hazard.   In 
addition  to  being  toxic,  H2S  has  a  nuisance  odor  of  rotten 
eggs  and  is  detectable  in  concentrations  as  small  as  .025  ppm. 
During  stagnant  air  and  air  inversion  conditions,  H2S  could 
accumulate  locally  from  a  geothermal  operation  to  a  high 
nuisance  level,  and  perhaps  a  mildly  toxic  level.   Other  gases 
and  vapors  could  increase  to  toxic  levels  from  geothermal 
operations. 

Noise,  gases  and  activities  associated  with  production  testing 
will  reduce  the  suitability  for  use  of  the  area  for  other 
resource  use.   Production  testing  will  conflict  with  use  of  the 
land  by  wildlife,  livestock  and  recreation,  at  least  temporarily. 

'+.        Field  Development 

Field  development  in  a  large  field  will  continue  for  several 
years  as  new  wells  and  additional  power  generating  units  are 
developed.   Since  most  environmental  impacts  are  cumulative, 
such  as  water  and  air  pollution,  proper  care  must  be  exercised 
at  each  step. 

The  noise  level  for  any  geothermal  lease  area  can  be  expected 
to  increase  as  a  result  of  the  various  phases  of  geothermal 
activity.  Movement  of  trucks  and  other  vehicles,  drilling 
of  wells,  venting  of  steam  and  other  associated  sound  sources 
all  tend  to  raise  the  background  noise  level. 


71 


open  burning  of  trash  and  vrastes,  including  brush  from  land 
clearing  operations,  on  geothermal  leases  will  contribute 
pollutants  and  particulate  matter  to  the  atmosphere  with 
resultant  degradation  of  local  air  quality.  Accidental  brush 
fires  will  contribute  to  air  pollution  and  may  endanger  wildlife, 
structures,  and  human  life. 

An  additional  health  and  safety  hazard  is  introduced  during 
field  development.  Asbestos,  alone  and  in  combination  with 
fiberglass,  is  used  as  an  insulating  material  around  pipelines, 
as  sheathing  on  cooling  towers,  and  for  various  other 
uses  during  and  after  this  phase  of  development.   If  concentrations 
of  airborne  asbestos  fibers  accumulated  in  enclosed  fabricating 
or  storage  areas,  the  fibers  could  be  inhaled  by  workers  during 
fabrication,  storage,  or  field  installation,  posing  a  health 
hazard. 

As  the  development  proceeds  through  test  drilling  and  production 
testing,  physical  land  modification  and  disturbance  increases. 
The  direct  consequence  of  this  is  greater  landscape  deformation 
and  greatly  increased  potential  for  wind  and  water  erosion. 
Soil  loss  accompanied  by  higher  sediment  loads  could  become 
costly. 

The  impact  on  water  supply  during  the  field  development  phase 
will  be  similar  to  that  from  earlier  activities.  Possible 
local  water  pollution  by  blowouts,  spillages  and  leaks  will 

be  greater. 


All  species  of  fauna,  including  livestock,  in  the  area  will 
be  highly  Impacted  during  the  field  develcpment  stage. 
Habitat  destruction  will  be  complete  at  the  specific  sites 
of  development.  Disturbance  from  high  intensity  human 
activity  will  also  impact  the  animals  utilizing  habitat  near 
the  sites  of  intensive  development. 

By  this  stage  of  implementation,  it  is  felt  that  all  but  the 
most  tolerant  animal  species  will  have  been  driven  from  the 
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During  the  field  development  phase,  the  possibility  of  water 

pollution  or  possible  blowouts,  due  to  failure  of  casings 

and/or  cement  jobs,  exists  at  wells  that  have  been  completed 

and  then  shut-in  before  finally  being  connected  to  a  power  mm 

plant.   It  is  also  possible  during  this  period  for  a  casing  I 

leek  or  poor  cementing  job  to  go  undetected  allowing  steam 

and  brine  to  migrate  into  shallow  aquifers. 
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developed  area.  Tliose  animals  which  are  tolerant  to  human 
presence  and  activity  make  up  approximately  35^  of  the  feuna 
(excluding  the  insects)  and,  by  far  the  more  populace  species, 
e.g.,  the  numerous  species  of  rodents. 

If  field  development  operations  are  carried  on  during  the 
normal  grazing  season,  the  impact  on  livestock  in  the  area 
will  be  high.  The  livestock  may  be  crowding  fences  trying 
to  vacate  the  area. 

Nearly  lOO^t,  of  recreation  use  will  be  shut  off  during  this 
stage  and  the  following  stage.   The  ORV  use  in  the  area  will 
be  displaced  and  concentrated  elsewhere  and  the  motorcycle 
cross  country  course  will  have  to  be  relocated. 

With  the  substantial  increase  of  people  and  families  during 
this  stage,  the  increased  demand  for  housing  and  trailer  rental 
space,  contractor  services,  and  demand  on  commercial  business, 
schools,  and  city  and  county  government  will  be  significantly 
increased.  Although  these  demands  will  probably  be  spread  out 
between  Vale,  Wyssa,  and  Ontario,  potential  problem  areas  still 
exist. 

Much  of  the  work  requires  use  of  semi-skilled  labor.  As  has 
already  been  demonstrated  in  the  farm  labor  market,  the  local 
labor  force  is  not  adequate  to  meet  seasonal  labor  needs; 
therefore,  laborers  will  have  to  be  imported  from  outside  the 
area.  Many  people  in  the  labor  market  may  not  be  readily 
accepted  by  the  local  community.   The  introduction  of  a  labor 
force  composed  of  people  from  different  backgroxmds,  sub- 
culture or  life  styles  may  cause  some  tension. 

The  only  known  mineral  values  are  the  gravels  throughout  the 
area.   Gravels  are  very  plentiful  in  the  area  and  the  loss  of 
this  land  to  gravel  production  would  be  of  little  significance. 
Oil  and  gas  reserves  could  possibly  be  discovered  and  developed 
in  conjunction  with  the  geothermal  resources.  Geothermal 
exploration  may  in  fact  complement  oil  and  gas  exploration. 

The  existence  of  the  old  mining  claims  could  possibly  be  a  legal 
obstacle  which  would  have  to  be  overcome  to  develop  the  field 
but  this  is  not  considered  likely. 
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5-   Powerplant  and  Powerline  Construction 

Venting  of  steam  to  the  atmosphere  can  create  an 
adverse  environmental  impact  as  described  earlier. 

The  clearing  and  grading  of  the  powerplant  sites, 
construction  of  access  roads  or  trails,  installation  of 
steam  pipelines  and  powerplant  construction  will  result 
in  vetetative  and  surface  disturbance.   Soil  disturbance 
and  movement,  disposal  of  vegetation  and  construction 
xfastes,  handling  of  materials,  equipment  and  supplies, 
etc.  will  result  in  temporary  environmental  impacts  such 
as  noise,  dust,  surface  run-off,  siltation,  smoke,  etc. 
Similarly,  powerline  construction  may  involve  clearing 
of  rights-of-way,  construction  of  temporary  and  permanent 
access  routes,  erection  of  towers  and  lines,  etc.   Potent- 
ial environmental  impacts  involve  factors  such  as  soil 
movement,  erosion  and  siltation,  dust,  disposal  of  veg- 
etative waste,  etc.  Where  power  lines  involve  relatively 
steep  slopes,  the  potential  of  environmental  damage  is 
increased. 

Conflicts  with  recreational  uses  will  occur  because  of  reduced 
accessability  or  elimination  of  area  availability  due  to 
safety  problems . 

Greatly  increased  sediment  loads  could  result  from  construction 
activities.   Not  only  would  present  low  water  quality  decrease 
even  further,  but  flooding  and  road  and  improvement  damages 
could  also  occur. 

Construction  of  generation  and  power  transmission  facilities 
will  result  in  the  alteration  of  the  aesthetic  qualities  of 
the  area  by  changing  the  land  use  to  an  industrial  develop- 
ment.  Landscape  changes  will  result  from  the  removal  of  vege- 
tation, from  soil  disturbance  to  accommodate  roads,  buildings, 
steam  wells,  pipelines  and  transmission  lines  and  from  the 
man  made  structures  placed  upon  the  site.   The  impact  will 
not  only  occur  at  the  site  but  also  on  linear  corridors 
occupied  by  power  transmission  lines  and  along  steam  pipelines 
that  will  lace  the  terrain  radiating  out  from  the  power  plants. 

Noise  and  increased  human  activities  will  result  in  loss  of 
wildlife  values.  Including  both  habitat  and  recreational  use 
of  wildlife. 

The  construction  stage  will  likely  be  the  period  of  maximum  f ! 

disruption  to  the  fauna  and  the  associated  habitat  of  the  ^ 

EAR  area.   All  but  some  of  the  most  tolerant  animals  will 
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probably  have  left  the  area  during  this  time.   Several  of  the 
rodents,  a  few  of  the  most  tolerant  birds,  and  the  majority 
of  the  insects,  will  likely  remain  within  the  area. 

If  construction  operations  are  carried  on  during  the  normal 
grazing  season,  the  disturbance  will  have  a  high  impact  on 
livestock  in  the  area.   Stock  may  have  to  be  removed  from  the 
immediate  area. 

The  size  work  force  required  during  this  stage  will  be  approx- 
imately the  same  as  the  previous  stage.   Therefore,  any  stress 
on  the  community  that  occurred  during  the  previous  stage  will 
likely  continue. 

There  will  be  an  impact  on  governmental  services  such  as  garbage 
pickup,  new  houses  being  built  in  accordance  to  zoning  ordinances 
to  accomjTiodate  people,  health  services,  improvement  of  roads  and 
bridges,  etc.   The  movement  of  heavy  construction  equipment  and 
generators,  construction  supplies  and  materials,  and  travel  of 
construction  workers  will  put  a  burden  on  the  State  and  County 
roads  and  bridges  in  the  County  area  especially  in  the  Vale 
vicinity.   The  commuting  of  construction  workers  from  Ontario 
and  Nyssa  to  the  work  sites  will  add  an  additional  burden  to 
■the  existing  heavily  traveled  highways  in  the  area,  especially 
the  highways  between  Vale  and  Ontario  and  Vale  and  Nyssa.   The 
accident  rates  can  be  expected  to  increase  on  these  roads  as 
light  vehicles  and  truck  traffic  increase.   This  will  increase 
the  burden  on  State  and  County  law  enforcement  agencies. 

6 .   Operations 

Non-condensible  gases  are  vented  to  the  atmosphere  during 
power  generation  from  the  gas  ejector  vents  on  the  condensers 
and  from  the  cooling  towers.  Release  of  such  gases  can  effect 
air  quality  in  the  vicinity  of  the  power  plant  and,  if  noxious 
gases  are  present  in  sufficient  concentrations,  may  pose  a 
health  hazard  to  employees  at  the  plant. 

Any  accidental  discharge  of  steam,  due  to  the  rupture  of  pipe- 
lines or  a  well  blow-out,  will  yield  gases  and  vapors  to  the 
atmosphere . 

If  a  gas  extraction  process  is  installed  at  powerplants, 

concentrated  gases  and  vapors,  if  accidentally  discharged, 

can  increase  the  concentration  of  pollutants  to  the  atmosphere. 

Erosion  from  roads  and  the  construction  activities,  if  not 
properly  conducted,  can  result  in  added  slltation  of  aquatic 
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hablta-b  within  the  area  of  project  Influence.   The  slltatlon 
will  be  most  severe  during  construction  phases,  although  some 
might  extend  into  the  operational  stages. 

If  sump  ponds  or  other  impoundments  are  required  during 
development,  or  operation  phases,  the  possibility  of  embankment 
failure  exists.   If  ruptures  should  occur,  soil  erosion  and 
pollution  will  occur.  Water  quality  may  also  be  impacted 
through  the  addition  of  toxic  chemicals  as  well  as  Increased 
sediment  load  to  the  Mallieur  and  Snake  Rivers.  Removal  of 
large  quantities  of  subsurface  fluids  can  result  in  subsidence. 

If  deep  injection  wells  are  used,  possible  contamination  of 
ground  water  aquifers  can  occur.  Extensive  experience  in 
fluid  injection  in  the  petroleum  industry  indicates  this  will 
not  be  a  problem. 

If  corrosive  fluids  are  produced  by  the  wells,  the  equipment  for 
handling  such  fluids,  or  Inside  surfaces  of  such  equipment,  must 
be  made  of  suitable  corrosion-resistant  materials.  This  would 
be  normal  design  practice  to  assure  reasonable  life  for  the 
equipment;  it  also  is  necessary  to  prevent  leaks  and  spills 
which  can  result  In  contamination  of  surface  waters. 

There  is  a  broad  range  of  potential  adverse  and  beneficial  effects 
on  water  resources  which  may  result  from  full-scale  operations. 
EnvironjTientally  significant  alterations  can  occur  in  the 
ground  water  and  surface  hydrologic  regimes  and  in  the  availability 
of  water  suitable  for  human,  agricultural  and  Industrial  needs 
as  a  result  of  injection  or  waste  disposal  operations.  Such 
impacts  could  be  felt  both  on  the  Immediate  leasehold  and 
adjacent  lands  as  well  as  over  a  much  larger  area.   For  example, 
a  decrease  in  stream  flow  through  water  withdrawal  for  geothermal 
activities  could  adversely  affect  a  drainage  basin  for  a  distance 
of  many  miles  downstream  or  even  an  entire  drainage  basin. 
Conversely,  the  use  of  electric  power  from  a  geothermal  field  for  a 
desalination  water  project  or  the  by-production  of  fresh  water 
may  beneficially  serve  a  community  in  an  outlying  region  or 
in  the  area  adjacent  to  the  geothermal  operation. 

The  ground  water  regime  in  the  general  area  of  a  geothermal 
field  may  be  altered  if  appropriate  protection  and  control 
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procedures  are  not  employed.   Fresh-water  aquifers  occur 
above  any  geothermal  reservoir  likely  to  be  discovered.   If 
the  geothermal  reservoir  contains  hot  mineralized  or  saline 
water,  tapping  the  geothermal  strata  can  result  in  contamina- 
tion of  the  fresh  water  aquifer  if  one  horizon  is  not  kept 
isolated  from  the  other  by  properly  cementing  the  casing  of 
either  production  or  re-injection  wells.  Beginning  with  the 
early  stages  of  a  project,  suitable  data  must  be  acciiriiulated 
and  thoroughly  analyzed,  to  determine  what  steps  must  be 
taken  to  prevent  or  minimize  alteration  of  the  local  ground- 
water regime. 

Experience  in  petroleum  production  indicates  that  marked 
changes  in  reservoir  pressure,  whether  due  to  pressure  reduct- 
ion from  the  production  of  fluids,  or  to  pressure  increase 
due  to  injection,  ma.y  in  certain  types  of  reservoirs,  especially 
in  faulted  or  fractured  rocks,  resiilt  in  instability  leading 
to  seismic  activity.   Such  instability  due  to  production  alone 
has  been  documented  in  the  I'/ilmington  Oil  Field,  California 
(Poland  and  Davis,  I969,  p.  205)  and  instability  due  to  injection 
was  documented  at  the  Baldwin  Hills  Oil  Field,  California 
(Hamilton  and  Meehan,  I970)  and  in  Colorado  (Healy  and  others, 
1970).   The  role  of  fluid-pressure  changes  in  triggering  seismic 
action  is  not  well  knoim  but  a  causative  relation  has  been  es- 
tablished in  many  areas.   In  general,  such  earthquakes  have  not 
been  damaging  but  the  potential  for  major  seismic  action  cannot 
be  iniled  out.  'The   injection  of  fluids  along  a  fault  zone  may 
indeed  result  in  a  series  of  minor  quakes  but  it  may  serve  to 
release  the  stored  up  energy  and  prevent  a  major  quake.   This 
technique  is  a  major  area  of  study  in  California  and  proponents 
of  controlled  fluid  injection  along  faults  are  growing  rapidly. 

Subsidence  of  the  ground  surface  over  and  around  a  geothermal 
resei-voir  can  result  from  the  withdrawal  of  large  volumes  of 
fluids  (Poland  and  Davis,  196Q;  Hunt,  1970).   Subsidence 
v/ould  reach  a  maximum  rate  during  full-scale  operations  unless 
replacement  fluid  is  returned  to  the  reservoir.   In  some  instan- 
ces it  may  be  practical  to  re- inject  the  geothermal  f].uids  after 
utilizing  most  of  their  heat.   Studies  would  be  required  prior 
to  approval  of  operating  plans  and  operation  would  have  to  be 
monitored  to  determine  the  subsidence  potential  and  its  probable 
consequences. 

Drilling  and  fluid  production  will  involve  the  same  considerations 
during  full-scale  operations  as  during  the  testing  and  earlier 
production  operations,  inlcuding  prevention  of  blowouts,  sealing 
of  wells  and  providing  for  control  of  fluid  flow  from  a  well. 
Steam  not  containing  noxious  gas  concentrations  generally  ca,n 
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be  exhausted  to  the  atmosphere  without  causing  significant 
environmental  damage  if  noise  Is  kept  at  a  moderate  level. 
Condensing  such  steam  can  result  In  greater  heat  recovery  and 
even  augment  fresh-water  supplies. 

Pull  development  of  a  geothermal  field  (as  with  drilling, 
production  testing,  field  development  and  power-plant  and 
power-line  construction)  can  have  varied  impacts  upon  fish 
and  wildlife.  Most  of  the  impacts  will  occur  on  or  adjacent 
to,  the  power  generation  plant  sites  and  areas  occupied  by 
related  facilities.   There  can  also  be  impacts  upon  fish  and 
wildlife  from  improper  handling  of  geothermal  fluids.  As  a 
geothermal  field  proceeds  through  the  stages  of  power-plant, 
road,  transmission  line  and  any  by-product  facilities  construction 
and  operation,  the  loss  of  wildlife  values,  which  began  in 
the  test  drilling  and  production  testing  stages,  will  vary 
by  nature  of  activity.   The  impacts  of  exploration,  development 
and  construction  generally  will  tend  to  be  of  a  temporary 
nature  during  the  period  of  such  activity.   Impacts  associated 
with  the  operational  phase  will  continue  during  the  life  of  the 
plant,  but  even  here  some  wildlife  will  accept  such  environmental 
intrusion  without  serious  consequences.   Impacts  can  include 
both  wildlife  habitat  and  usage.  The  fauna  will  surely  differ 
from  that  prior  to  initial  exploration.   Certain  species  may 
be  favored  more  than  others  by  habitat  change.  Existing  public 
access  will  be  restricted  to  reduce  hazards  to  the  public  or 
to  protect  plant  facilities  with  an  accompanying  reduction 
of  hunting  and  other  recreational  opportunity  on  these  lands. 
Power  distribution  lines  located  in  flyways  or  over  nesting  and 
feeding  sites  may  cause  some  mortality  of  waterfowl,  eagles, 
hawks  and  other  birds  from  collision  and/or  electrocution. 

The  by-product  potential  of  some  geothermal  developments  is 
expected  to  be  of  commercial  Interest.  Heat  may  be  extracted 
from  geothermal  fluids  for  purposes  other  than  power  generation, 
thereby  increasing  the  overall  thermal  use  efficiency  and 
precluding  the  need  for  providing  alternative  sources  for  an 
equivalent  energy  source.   It  also  may  be  feasible  to  extract 
valuable  chemicals  and  potable  water  from  the  brines  produced. 
Such  by-products  can  represent  positive,  beneficial  environmental 
influences.   Safeguards  must  be  employed  so  that  waste  streams 
from  by-product  plants  do  not  contaminate  or  adversely  affect 
the  environment,  for  example,  by  contributing  to  air  or  water 
pollution. 

The  operation  and  maintenance  stage  will  have  little  impact  on 
livestock  if  proper  access  structures  are  available  under  the 
pipelines.   The  livestock  will  soon  become  acquainted  with  the 
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activity  and  structures  and  accept  them  as  part  of  the 
environment. 

The  demand  on  governmental  services,  schools,  housing,  commercial 
businesses,  hospitals,  and  health  services  will  decrease 
People  of  the  county  will  be  receiving  benefits  from  the  development 
through  perhaps  lower  taxes  as  a  result  of  the  increased  tax  base  on 
facilities  of  the  geothermal  development.   The  increase  of  available 
electric  power  may  increase  industrial  growth  in  the  area. 

Adverse  affects  on  the  landscape  will  decline  during  this  stage 
since  there  is  less  equipment,  people  and  disturbance. 

No  areas  of  slope  instability  have  been  specifically  identified 
withm  the  KGM  Addition.   Portions  of  the  Chalk  Butte  Formation 
however,  are  known  to  contain  components  of  montmorillonite  clay! 
strata  ^ith  a  significant  montmorillonite  content  may  be  prone  to 
slumping  or  mass  wasting  on  exposed  slopes  and  cuts  where  subiected 
to  repeated  cycles  of  wetting  and  drying. 

Cuts  into  the  toes  of  slopes  should  be  avoided. 
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B.   MITIGATION  MEASURES 

Mitigation  of  potential  environmental  problems  and  Impacts  stemming 
from  geothermal  exploration  and  development  activity  can  be  accomplished 
through  enforcement  of  applicable  federal,  state  and  local  laws 
and  regulations,  geothermal  exploration  and  leasing  regulations, 
geothermal  operating  regulations,  Geothermal  Resources  Operational 
(GRO)  Orders,  lease  and  land-use  permit  stipulations,  and  application 
of  existing  and  developing  and  yet  to  be  developed  technologies. 
Although  the  number  of  geothermal  installations  in  the  world  is 
limited,  a  great  amount  of  technical  and  operational  Information 
has  been  gained  from  them.  Certain  technologies,  such  as  drilling 
methods  and  handling  of  high  pressure  fluids,  have  been  directly 
transferred  with  appropriate  modification,  from  xhe   petroleum  industry 
to  the  geothermal  industry.   Our  knowledge  of  environmental  causes, 
effects  and  remedial  or  preventive  measures  specifically  relating 
to  geothermal  development  ranges  from  adequate  to  limited.   Some 
environmental  impacts  are  known  and  can  be  prevented;  some  impacts 
can  be  anticipated  and  adequate  environmental  protection  can  be 
planned;  some  impacts  can  only  be  hypothesized  so  contingencies 
included  under  the  general  regulations  may  provide  a  means  for 
corrective  action  in  the  event  these  impacts  become  reality.  If 
unacceptable  environmental  factors  exist  which  cannot  be  corrected, 
development  or  operation  would  not  be  permitted. 

If  a  significant  geothermal  resource  is  discovered,  one  involving 
two  or  more  power  generating  plants,  it  is  probable  that  development 
will  occur  over  a  period  of  years.   This  probable  prolonged 
development  period  of  itself  tends  to  be  a  mitigating  measure  in 
that  problems  discovered  in  initial  operations  may  be  solved  and 
taken  care  of  in  succeeding  operations.   If  problems  develop 
which  cannot  be  satisfactorily  solved,  the  regulations  provide 
for  shutdown  of  operations  until  such  time  as  acc3ptable  corrective 
action  is  taken. 

Exploration 

Section  3209.2  of  the  Geothermal  Regulations  provides  that  no 
exploration  operations  will  be  conducted  on  public  lands  except 
pursuant  to  the  terms  of  a  Notice  of  Intent  which  has  been  approved 
by  the  authorized  officer.   Section  3209.I-I  sets  forth  the 
requirements  for  filing  such  a  notice.   Special  provisions  relative 
to  the  particular  area  involved  will  be  included  as  appropriate  to 
assure  adequate  environmental  protection  in  connection  with  such 
exploratory  operations. 
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Monitoring 

Monitoring  will  be  conducted  for  all  potential  impacts  related  to 
exploration,  development  and  production  of  geothermal  resources. 
Such  impacts  include  noise,  air  quality,  water  quality,  radioactivity, 
erosion,  fish  and  wildlife  and  land  subsidence. 

Monitoring  of  noise,  and  air  quality,  which  are  readily  identified  and 
associated  with  specific  activity  on  an  individual  lease,  will  be 
the  responsibility  of  the  lessee,  under  the  supervision  of  the 
U.  S.  Geological  Survey  and  will  be  required  as  a  stipulation  in 
the  lease  or  through  Geothermal  Resources  Operational  (GRO)  Orders. 

Monitoring  of  changes  in  water  quality,  sediment  yield,  fish  and 
wildlife  values,  erosion  and  land  subsidence  will  be  the  responsibility 
of  the  Department  of  the  Interior  (Refer  to  30  CFR  Parts  270  and  271, 
43  CFR  Part  3200,  and  Secretary  Order  2948). 

Land  Resources 

The  term  applies  to  those  surface  oriented  activities  and  operations 
affecting  the  surface  such  as  aesthetic  values,  erosion  control, 
and  land  stability  problems. 

Section  3204.1  (f)  of  the  Geothermal  Regulations  requires  that 
aesthetics  be  taken  into  account  in  the  planning,  design,  and 
construction  of  roads,  pipelines  and  facilities.   Careful  planning, 
design,  and  supervision  of  operations  should  lesser  the  undesirable 
impact  of  such  operations.  The  overall  impact  will  be  lessened  if 
operations  can  be  conducted  out  of  sight  of  main  public  access  routes. 
Facilities  should  be  blended  into  the  background  as  much  as  possible 
to  minimize  the  contrast  with  the  natural  setting.   Power  plant  buildings 
should  be  designed  with  minimum  profiles.  Facilities  and  pipelines 
should  be  camouflaged  by  proper  selection  of  paint  color.   Roads  should 
be  constructed  to  minimum  necessary  width  and  as  much  as  practical 
following  the  natural  contour. 

All  of  the  public  land  in  the  EAR  area  is  managed  under  the  multiple 
use  concept  involving  such  uses  as  recreation  and  grazing.   The 
principal  measuresassuring  multiple  use  of  the  surface  are  contained 
in  Section  3204.1  (b)  of  the  Geothermal  Regulations  which  assure  public 
access  to  leased  land  and  limits  restrictions  on  access  by  the  lessee 
to  those  consistent  with  health  and  safety  requirements.   Lands  in  the 
vicinity  of  wells,  pipeline,  and  power  plants  must  be  restricted  from 
hunting  and  general  access  in  the  interest  of  safety.  Fencing  will  be 
required  at  hazardous  locations. 

The  chances  of  seismic  action  originating  from  geothermal  development 
cannot  be  estimated.   However,  it  is  also  possible  that  reinjection  of 
fluids  especially  along  fault  zones  may  result  in  a  series  of  minor 
quakes  which  serve  to  release  the  stored  up  energy  thus  preventing  a 
major  quake.  As  stated  previously,  this  technique  is  a  major  area  of 
study  in  California. 
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Livestock  grazing  and  geothennal  operations  should  coexist 
satisfactorily  with  proper  planning  as  required  under  Section  3200. 0-8 (b) 
Examples  of  actions  which  can  be  considered  to  Insure  minimum  impacts 
on  grazing  Include: 

1.  Harassment  of  livestock  will  not  be  permitted. 

2.  Livestock  management  facilities  including  fences,  cattleguards, 
pipelines  and  water  troughs  will  be  repaired  or  reconstructed  if 
they  are  damaged  by  geothermal  exploration  or  development. 

3.  Fence  mud  sumps  and  other  areas  which  might  endanger  livestock. 


4. 


During  the  field  development  and  construction  stages,  livestock 
may  have  to  be  removed  to  Insure  their  safety  and  welfare. 


5.  Construct  pipelines  so  as  to  prevent  a  drift  fence  effect. 

6.  Provide  a  suitable  number  of  pipeline  crossing  areas  and 
cattleguards. 

7.  No  developments  or  drilling  within  one -quarter  mile  of  all 
livestock  watering  facilities  including  reservoirs,  troughs 
and  wells. 

Erosion  Control 

Section  3204.1(c) (4)  of  the  Geothermal  Regulations  requires  minimum 
disturbance  to  vegetation  and  natural  drainage.   The  lessee  will  be 
required  to  employ  adequate  conservation  practices  on  the  leased  land. 
Compliance  will  also  alleviate  potential  downstream  Impacts  from 
Increased  sediment  load.   Stream  sedimentation  may  also  be  regulated  by 
state  water  quality  authorities.  Mitigating  measures  Include  reseeding 
of  disturbed  areas,  dust  and  erosion  control  on  roads,  well  sites, 
and  construction  areas,  and  sound  engineering  practices  in  construction 
of  roads,  drill  pads  and  structures.  Examples  of  mitigating  measures 
which  will  lessen  environmental  damage  are: 

1.  Road  and  trail  construction  shall  not  block  drainage  systems  or 
water  courses.   Culverts  or  other  suitable  crossings  installed  on 
drainages  and  the  road  drained  or  water  barred  as  necessary  to 
prevent  erosion. 

2.  The  slope  of  cut  banks  and  fill  slopes  shall  not  exceed  l|:l. 

Down  spouts  should  be  provided  where  culvert  drains  may  cause  fill 
cutting  and  accelerated  erosion. 


;> 


4.   All  roads  planned  for  permanent  or  long  duration  use  should  be 
adequately  gravelled  or  paved  to  control  erosion. 
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5-    All  access  roads  and  trails,  drill  pads,  etc.,  will  be  rehabilitated 
as  soon  as  possible  after  abandonment. 

6.  All  disturbed  areas  should  be  re-vegetated  for  adequate  soil 
protection. 

7.  The  top  soil  on  disturbed  areas  on  sites  other  than  for 
permanent  construction  shall  be  stockpiled  for  use  in  reclaiming 
the  sites. 

8.  Sufficient  buffer  strips  of  natural  vegetation  should  be  left 
between  disturbed  soil  and  drainage  bottoms  to  aid  in  preventing 
sediments  from  moving  into  a  stream. 

9.  Harmful  chemicals  should  be  removed  from  all  sumps  and  ponds. 
Upon  abandonment,  sumps  and  ponds  should  be  filled  and  re-vegetated. 

10.  All  rehabilitation  measures  should  be  directed  toward  restoring 
the  area  to  as  near  natural  condition  as  possible. 

11.  Soil  disturbance  shall  be  kept  to  a  minimum  (vehicle  travel 
will  be  restricted  to  roads  as  much  as  possible) . 

Other  Land  Use  Factors 

Disposal  of  waste  will  be  regulated  as  prescribed  by  Section  3204.1(a). 
Mitigating  measures  which  will  lessen  environmental  impacts  are: 

1.  Comply  with  applicable  federal,  state  and  local  sanitary  and 
waste  disposal  regulations. 

2.  Remove  all  garbage  waste  and  foreign  debris  from  the  area. 

3.  Any  human  solid  waste  will  be  disposed  of  through  chemical 

or  gas  fired  toilet  facilities  on  drilling  slte(s).   Suitable 
sanitary  facilities  should  be  provided  In  power  generating 
plants  and  other  permanent  installations. 

Air  Quality 

General  provisions  for  prevention  of  air  pollution  and  related  employee 
health  and  safety  are  included  in  Sections  3204.1(c)(3),  3204.1(c)(5), 
and  3210,2-1  of  the  Geotherraal  Regulations.  Examples  of  mitigating 
measures  which  will  lessen  environmental  damage  are: 
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1»    Dust  -  Dust  will  be  generated  by  movement  of  vehicles, 

construction  activity  and  test  drilling.   To  minimize  dust 
generation,  the  lessee  will  be  required  to: 

a.  Keep  new  road  construction  to  a  minimum, 

b.  Limit  site  disturbance  in  pad  and  building  construction 
to  the  smallest  area  necessary  for  satisfactory 
development  and  use. 

c.  Gravel  or  pave  all  access  roads  and  trails  receiving 
heavy  use. 

d.  Gravel  or  pave  all  power  generating  sites. 

e.  Control  dust,  when  air  drilling  by  whatever  means 
necessary. 

f.  Although  not  related  to  dust,  require  workers  to  wear 
protective  devices  when  working  with  asbestos  and  fiber 
glass  to  prevent  breathing  airborne  particles. 

2.    Noise  -  Noise  due  to  steam  ejection  or  expansion,  drilling 

operations,  construction  activity,  and  other  related  geothermal 
activities  may  pose  serious  health  and  environmental  hazards. 
To  minimize  adverse  environmental  effects  from  noise  generation, 
the  lessee  should  be  required  to: 

a.  Comply  with  federal  and  state  noise  exposure  levels 
established  pursuant  to  the  Occupational  Safety  and 
Health  Act  of  1970. 

b.  Install  the  latest  muffling  equipment  on  both  wells  and 
drilling  rigs. 

c.  Limit  drilling  and  production  so  that  no  geothermal  wells 
are  located  closer  than  %  mile  to  any  populated  area  (10 
or  more  dwellings  within  k   mile  area)  without  written 
consent  of  757o  or  more  of  the  owners.   In  addition,  the 
following  minimum  distances  should  be  observed  in  locating 
a  well  in  areas  other  than  populated  areas: 

(1)  Outer  boundary  of  parcel  -  100  feet 

(2)  Public  roads  -  100  feet 

(3)  Residences  or  other  development  -  590  feet 
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3-    Gas  &  Vapors  -  The  venting  of  steam  to  the  atmosphere  can  create 
an  adverse  environmental  impact  if  the  steam  contains  significant 
amounts  of  noxious  gases.  To  protect  environmental  values,  the 
lessee  should  be  required  to: 

a.  Comply  with  national  and  state  primary  and  secondary 
ambient  air  quality  standards,  as  well  as  safety  and 
health  standards  when  releasing  gases  and  vapors  to  the 
atmosphere . 

b.  Limit  emissions  from  venting  wells  or  pipelines  to  short 
durations. 

4.    Burning  -  Burning  of  trash  could  contribute  to  significant  air 
pollution.   It  is  recommended  that  no  burning  be  permitted. 

To  insure  that  wild  fires  do  not  result  in  environmental  degradation, 
the  lessee  should  make  every  effort  to  prevent,  control  or  suppress 
any  fire  within  the  lease.  Reports  of  uncontrolled  fires  must 
be  immediately  sent  to  the  BLM's  District  Manager  or  his 
representative. 

The  lessee  will  be  responsible  for  any  fire  suppression  costs 
that  are  determined  to  result  from  his  operations. 

Water  Quality 

To  prevent  any  deterioration  in  quality  of  either  surface  or  subsurface 
waters,  the  following  measures  should  be  implemented: 

1.  Comply  with  federal  and  state  water  quality  standards. 

2.  Waste  waters  will  not  be  discharged  into  live  streams  or 
underground  aquifers,  except  that  waste  waters  may  be  reinjected 
into  the  producing  reservoir  from  which  it  was  withdrawn. 

3.  Toxic  materials  will  not  be  released  to  any  surface  waters  or  to 
any  subsurface  waters  that  are  suitable  for  irrigation,  livestock, 
or  human  use . 

4.  Mo  discharges  to  surface  water  which  would  result  in  increasing 
the  sediment  load  above  acceptable  limits  will  be  permitted. 

5.  Cementing  and  casing  during  drilling  and  production  will  be 
adequate  to  prevent  contamination  of  fresh  water  aquifers. 

6.  Monitoring  will  be  adequate  to  prevent  casing  leaks  or  cement 
Job  failure  from  contaminating  aquifers  or  resulting  in  blowouts. 
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Minerals 

There  are  no  major  conflicts  or  impacts  anticipated  mainly  because  the 
lands  within  the  EAR  area  are  essentially  without  value  for  mineral 
resources  other  than  geothermal  steam  and  gravel  which  is  abundant. 

Wildlife  and  Wildlife  Habitat 

Section  3204.1(g)  requires  the  lessee  to  employ  such  measures  as  deemed 
necessary  to  protect  fish  and  wildlife  and  their  habitat.   Section 
3204. l(i)  provides  that  the  lessee  shall  provide  for  the  restoration  of 
all  disturbed  lands  in  an  approved  manner.  Necessary  fish  and  wildlife 
protection  and  land  restoration  measures  will  be  developed  on  a  sensitive 
basis  and  included  as  special  stipulations  in  each  lease.  Such 
stipulations  should  include: 

1.  The  proper  spacing  of  high   voltage   transmission  lines  should  in 
itself  prevent  any  electrocution  of  birds.      Should  local   use  of 
geothermal  power  involve  smaller,   closer  spaced  lines,   then  the 
specifications  for  power   transmission  lines   developed  by  Mr.   Morlan 
Nelson,   Birds-of-Prey  consultant,   in  consultation  with  Idaho  Power 
Company  and   the  Buresu  of  Land  Management   should  be  applied.      Mr, 
Nelson's  designs   are  attached  in  Appendix  XIII. 

2.  All  surplus  brine  and  associated  effluents  should  be  reinjected 

into  the  appropriate  strata  to  prevent  the  possibility  of  contamination 
of  the  local  watershed  and  the  Malheur  River. 

3.  Areas  of  vegetal  removal  and/or  soil  disturbance  should  be  seeded 
or  planted  to  native  vegetation.   Plant  species  not  native,  such 
as  crested  wheatgrass,  nomad  alfalfa,  etc.,  might  also  be  utilized 
where  adapted  to  the  sites. 


k. 


Noise  suppressing  mufflers  must  be  installed  on  vents  to  minimize 
the  adverse  effect  of  operational  noise  on  wildlife. 


Attitudes  &  Expectations,  Local  &  Regulatory  Structures  &  Cultural  Values 

Other  than  apprising  the  lessee  of  county  and  city  zoning  ordinances, 
building  codes,  etc.,  and  requiring  him  to  comply  with  local  laws,  the 
only  method  of  mitigating  Impacts  of  geothermal  exploration  and  development 
on  Attitudes  and  Expectations  and  Cultural  Values  (owners  of  private  land 
and  the  people  In  general)  is  advising  the  county  and  city  governments  of 
the  potential  impacts  so  they  in  turn  may  advise  the  local  citizenry.   The 
mitigating  measures  required  to  forestall  problems  created  by  a  temporary 
(but  possible  long  term)  Influx  of  30  to  200  people  and  families  will  have 
to  be  initiated  and  accomplished  by  county  and  city  governments  and  local 
businessmen  and  citizens. 

Archeological  and  Historical  Values 

A  proposal  has  been  made  to  withdraw  the  public  land  in  a  strip  one-eighth 
mile  on  each  side  of  the  Oregon  Trail  (total  of  one-quarter  mile  wide)  in 
order  to  stop  man-made  disturbance  that  could  alter  or  destroy  the  resource 
and  Its  setting  (Refer  to  Illustration  14) . 

Refer  to  Section  l8  of  the  Geothermal  Resource  Lease,  (Appendix  VI),  for 
provisions  to  protect  archeological  and  historical  values. 
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In  addition  to  the  Oregon  Trail  Historic  Area,  eleven  archeological  sites 
and  two  paleontological  sites  have  been  identified  on  National  Resource 
Lands  within  the  EAR  boundaries.  These  sites  each  occupy  approximately 
one- fourth  acre  for  a  total  acreage  of  approximately  3%  acres.  Most 
of  these  sites  are  in  rugged  topography  not  suitable  for  a  drill  site 
or  geothermal  plant  location.  The  Lessee  will  not  be  allowed  to  disturb 
these  sites  without  the  express  consent  and  supervision  of  the  Authorized 
Officer.  In  order  to  prevent  or  minimize  vandalism,  the  exact  location 
of  these  sites  will  be  revealed  only  to  those  with  a  real  need  to  know. 
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RESIDUAL  IMPACTS 

Geothermal  regulations,  lease  provisions,  and  General  Resources 
Operational  Orders  are  designed  to  assure  that  geothermal 
resources  can  be  developed  and  utilized  in  an  environmentally 
acceptable  manner.  In  those  instances  where  this  cannot  be 
done,  development  and  use  will  not  be  permitted.  However, 
virtually  any  human  use  of  lands  and  their  resources  may  have 
some  degree  of  adverse  Impact.  Where  benefits  warrant  acceptance 
of  minor  impacts,  such  uses  may  be  appropriate  provided  the 
adverse  impacts  have  been  adequately  recognized,  mitigated  to  the 
extent  possible,  and  are  not  so  serious  as  to  preclude  the  proposed 
action.  The  following  discussion  summarizes  the  types  of  adverse 
Impacts  that  may  be  unavoidable  should  the  proposal  be  implemented. 

1.   Exploration  Phase 

Exploration  activities  will  involve  physical  presence  upon 
the  land  which  may  result  in  damages  to  the  land  and  resources 
thereon.  Exploration  activities  include,  but  are  not  limited 
to,  geophysical  operations,  drilling  of  shallow  temperature 
gradient  wells,  construction  of  access  roads  or  trails,  and 
cross-country  transit  by  foot,  animals  or  vehicles. 

Even  though  persons  conducting  exploration  operations  comply 
with  all  of  the  general  and  specific  terms  and  conditions  of 
the  "Notice  of  Intent  to  Conduct  Exploration  Operations", 
Including  the  restoration  of  areas  as  near  as  possible  to 
their  original  condition,  some  adverse  impacts  still  may 
result.  Examples  are: 

a.   Vehicle  travel  will  result  In  dust,  exhaust  gases,  noise, 
disturbance  of  wildlife,  injury  or  killing  of  livestock 
or  wildlife,  accidents,  etc.  When  existing  roads  are 
used,  such  impacts  would  be  nominal  since  they  primarily 
would  be  the  result  of  increased  traffic.  Advance 
approval  will  be  required  for  construction  of  new  roads 
or  trails  to  assure  proper  construction  and  restoration. 
However,  there  will  be  a  certain  amount  of  disturbance 
of  vegetative  cover  and  soil  surface  from  cross-country 
travel  on  roads  or  trails  that  can  have  temporary  Impacts 
until  cover  is  restored  and  the  soil  is  stabilized. 
Evidence  of  such  roads  or  trails  may  remain  for  several 
years  which  could  be  conducive  to  casual  use  by  others 
resulting  in  further  damage.  Failure  to  comply  with 
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regulations  or  exploration  stipulations  could  result  in 
similar  Impacts  but  damages  could  be  more  significant, 
particularly  if  such  improper  use  was  not  promptly  de- 
tected and  corrected. 

Disturbance  of  vegetative  cover  and  soil  surface  by 
vehicle  travel,  both  on  and  off  road,  as  well  as  road 
and  drill  pad  construction  will  result  in  some  soil  loss 
even  if  all  mitigating  measures  are  followed. 

b.  Drilling  of  shallow  holes  or  blasting  may  be  necessary 
wnich  may  result  in  minor  vegetative  and  surface  disturb- 
ance in  the  immediate  area  of  activity.  All  drill  holes 
will  be  small  and  shallow  and  are  to  be  capped  x^ien  not 
in  use  so  no  damage  is  anticipated  from  such  holes.   If 
not  capped,  small  animals  could  fall  into  the  holes  and 
perish. 

c.  The  presence  of  men  and  equipment  will  present  additional 
fire  risk  in  areas  of  high  fire  hazard.  Even  though 
operators  are  required  to  make  every  reasonable  effort 

to  prevent,  control  or  suppress  fires  started  by  their 
operations,  there  can  be  accidents,  human  error  or 
carelessness,  equipment  faults  or  failures,  etc.,  which 
could  result  in  fires  that  could  have  serious  environ- 
mental consequences.  Similar  risks  are  associated  with 
virtually  any  human  use  of  areas  subject  to  serious 
grass,  brush,  or  forest  fires. 

2.   Test  Drilling  Phase 

Heavy  equipment  capable  of  drilling  to  depths  of  several 
thousand  feet  is  required.   The  enlargement  and  improvement 
of  existing  roads  or  construction  of  new  roads  to  provide 
access  for  drilling  equipment  and  supplies  to  the  drilling 
site  involves  unavoidable  impacts  from  vegetative  cover  re- 
moval, surface  disturbance,  cuts  and  fills  for  roadbed,  soil 
erosion  and  siltation  during  construction  and,  to  a  lesser 
degree,  some  Impacts  even  after  banks  are  stabilized,  vegetat- 
ive cover  Is  restored,  and  adequate  drainage  is  installed.  At 
each  drilling  site  a  level  area  of  approximately  one-half  to 
three  acres  are  required  for  drilling  operations.   In  the 
steep  terrain  associated  with  parts  of/and  within  the  EAR  area, 
this  could  necessitate  considerable  grading  if  these  areas 
were  selected  for  drilling.  While  compliance  with  lease  and 
GRO  Orders  will  prevent  serious  adverse  impacts,  some  minor 
impacts  still  will  result.  Most  of  the  potential  impacts 
listed  under  exploration  could  be  expected  with  some  intensi- 
fication in  areas  of  heavy  activity. 
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During  grading  and  drilling  operations,  moderate  levels  of 
noise  from  equipment  operations  will  be  unavoidable.  Even 
where  special  noise  control  measures  are  required,  noise 
levels  will  be  above  natural  levels. 

Well  blowouts  can  result  in  significant  venting  of  steam, 
associated  gases  and  brackish  water  to  the  atmosphere,  ground 
area  and  surface  water,  creating  air  and  water  contamination 
as  well  as  high  noise  levels  and  exposing  individuals  to 
possible  injury. 

While  modern  drilling  techniques  are  capable  of  preventing 
such  accidents,  there  is  still  the  possibility  they  may  happen 
due  to  human  error,  equipment  failure,  or  other  factors.  Ad- 
verse impacts  will  continue  until  the  blowout  is  controlled. 
The  seriousness  of  the  incident  could  range  from  minor  to 
serious,  depending  upon  location,  nature  of  geothermal  emis- 
sions, duration  of  blowout,  etc.  Blowouts  of  wells  in  that 
part  of  the  watershed  lying  above  the  agricultural  lands  and 
irrigation  canals  will  result  in  significant  contamination 
of  crop  lands  and  ditches  if  waters  are  highly  mineralized. 
Canals  could  be  washed  out  with  serious  soil  erosion  resulting 
if  vol-jme  of  water  from  a  blowout  is  high. 

Well  blowouts  emitting  noxious  or  toxic  gases  will  adversely 
effect  the  residents  of  the  town  of  Vale  and  surrounding 
area,  especially  during  temperature  inversions  or  with  easterly 
winds.  Depending  upon  levels  emitted  and  climatic  conditions, 
the  effect  would  range  from  unpleasant  living  conditions  to 
unsafe  condions  for  human  habitation.  Blowouts  also  could 
result  from  subsequent  events  such  as  earth  slides,  seismic 
action,  vandalism,  etc. 

3 •   Production  Testing  Phase 

The  most  significant  feature  of  production  testing  of  vapor 
dominated  systems  is  the  release  of  high  volumes  of  steam 
for  periods  of  as  long  as  several  weeks  or  even  months.   This 
is  necessary  until  the  flow  stabilizes  at  a  uniform  level. 
During  this  period  the  noise  impact  and  gaseous  emissions 
will  be  at  their  maximum  level.   The  degree  of  noxious  gas 
released  to  the  surrounding  atmosphere  depends  upon  the  com- 
position of  the  steam.  Release  of  steam  that  contains  haz- 
ardous toxic  levels  will  not  be  permitted,  but  the  less  than 
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toxic  condensations  can  have  odor  or  other  adverse  impacts. 
Noise  may  disturb  wildlife  or  people. 

As  mentioned  previously,  as  a  result  of  the  proximity  of 
Vale  to  the  land  within  the  EAR  Area,  releases  of  even  limi- 
ted amounts  of  noxious  gases  will  adversely  impact  the  resi- 
dents primarily  during  periods  of  temperature  inversions. 

In  water-dominated  reservoirs,  production  testing  likewise 
requires  production  of  the  formation  fluid  over  an  extended 
period.   Disposal  of  produced  water  could  have  an  environ- 
mental impact  if  the  water  containing  salts  or  other  toxic 
substances  should  be  released  to  the  surface  environment. 
Large  volumes  of  liquids  could  be  Involved.   If  not  properly 
contained  or  re-injected,  they  could  seriously  impact  on 
surface  water  quality  and  related  fish,  wildlife,  or  other 
water-related  values. 

'+.   Full  Scale  Operation  Phase 

Full  scale  operation  will  require  complete  development  of 
well  and  steam  transmission  systems,  power  generation 
facilities,  transmission  lines,  permanent  roads,  etc.  Many 
of  the  potential  adverse  impacts  associated  with  exploration 
and  testing  will  no  longer  exist  but  other  impacts  may  in- 
crease In  proportion  to  the  scale  of  development.   Currently 
about  ten  wells  are  needed  to  supply  each  generating  station. 
Each  well  will  involve  clearing,  grading,  and  improvements. 
Steam  pipelines  connecting  wells  to  the  generators  likewise 
require  clearing  and  grading.  During  construction  there  will 
be  considerable  activity, noise,  movement  of  earth,  dust,  etc. 
After  construction  is  completed  and  all  necessary  environmental 
protection  measures  are  taken,  the  nature  of  the  site  will 
be  changed  from  its  former  state  to  an  industrial  complex. 

Even  with  adequate  controls,  full  scale  operations  will  involve 
higher  than  natural  noise  levels,  emission  of  steam  and  other 
gases  to  the  atmosphere,  disturbance  from  operation  activities, 
additional  vehicle  traffic,  etc.   Transmission  lines  damaged 
from  storms  or  other  failures  can  result  in  fires  or  personal 
injury  but  to  no  greater  extent  than  lines  built  in  connection 
with  other  power  systems  under  similar  conditions. 

Potential  adverse  impacts  will  be  Introduced  during  full  scale 
operation  from  possible  land  subsidence  or  increased  seismic 
activity.   Land  subsidence  can  roughly  be  predicted  from  tests 
of  core  material  prior  to  production.   It  is  known  to  occur 
primarily  in  areas  consisting  of  poorly  consolidated  sedimentary 
rocks . 


91 


One  means  of  alleviating  the  potential  subsidence  problem, 
the  impacts  from  which  being  much  more  serious  on  private 
land  than  on  the  Federal,  and  at  the  same  time  disposing  of 
unwanted  waste  water  is  through  pressure  maintenance  in 
underground  reservoirs  by  re-injection.   This  however,  can 
lead  to  the  potential  impact  of  increasing  seismicity.   The 
relationship  of  fluid-pressure  changes  to  earthquakes  is  not 
well  known.   Impacts  can  be  beneficial  or  adverse. 

The  intrusion  of  structures,  pipelines,  and  the  transmission 
lines  into  this  area  will  create  an  adverse  visual  impact.   Al- 
though this  is  not  a  major  recreation  area,  development  will 
nevertheless  lessen  the  aesthetic  value. 

Extensive  development  can  lead  to  damage  of  archaeological 
sites  presently  unknown.   Discovery  of  new  sites  by  constru- 
ction equipment  can  be  beneficial  as  well  as  destructive,  de- 
pending on  the  amount  of  damage  to  the  site  before  it  is  rec- 
ognized . 

The  open  desert  nature  of  the  area   covered  by   this   EAR  will   have 
been  converted  to  an  Industrial   complex.     A  resultant  change  In 
wildlife  species  will   unavoidable  occur.     Raptorial  birds,  prong- 
horn  antelope,   and  other  disturbance  sensitive  wildlife  will 
permanently  vacate  the  area.      More   tolerant  species  of  wildlife, 
such  as  the  numerous  rodents  and  insects,   will   continue  to  occupy 
areas  of  suitable  habitat.     Additional   species,   not  now  common   to 
the  area  may  occupy  newly  created  habitat. 

Clearing  operations,  the  maze  of  pipelines,  structures,  and 
fences  which  restrict  access  will  result  in  a  certain  amount 
of  loss  or  livestock  forage  and  grazing  area.   This  may  result 
in  over  use  of  accessible  areas,  shifts  of  livestock  use,  ad- 
justment of  livestock  numbers,  or  all  of  these  the  effects  of 
which  may  be  deterioration  of  the  watershed  in  the  over  used 
areas  and  Increased  economic  stress  on  the  livestock  operators 
in  the  case  of  shifts  or  adjustments  of  numbers. 

The  mitigation  of  the  Impact  of  geothermal  development  on  the 
attitudes  of  the  general  public  in  the  area,  the  lives  of  in- 
dividuals in  the  area,  local  businesses.  County  and  City  govern- 
ment, schools,  and  health  facilities  is  beyond  the  realm  of 
responsibility  of  this  analysis.   It  is  worthy  to  note  that  this 
will,  in  all  probability,  be  a  residual  impact  and  should  be 
recognized. 

In  summary,  there  are  three  major  residual  impacts  that  will  or 
may  result  from  the  proposed  action:   there  will  be  an  impact  on 
the  local  communities  and  community  services;  if  blowouts  occur, 
there  is  a  good  possibility  that  adverse  affects  will  be  caused' 
from  escaping  non-condensable  gases  and/or  mineralized  or  brine 
water.   The  major  affects  of  all  three  are  off  site,  occurring 
on  private  land  or  to  Individuals  on  private  land. 
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IV.   RELATIONSHIP  BETWEEN  SHORT  TERM  USE  AMD  LONG  TERM  PRODUCTIVITY: 
A.   General 

The  leasing  of  lands  for  geothermal  resource  development 
involves  the  coirmitment  of  a  portion  of  the  geothermal  heat, 
water,  and  related  land  areas  and  resources  of  the  sites 
involved.   It  is  particularly  significant  to  recognize  that  the 
geothermal  heat  is  a  wasting  resource  that  otherwise  would  be 
dissipated  over  time  from  the  surface  of  the  earth  to  the 
atmosphere  with  little  or  no  identifiable  benefit.  By 
contrast,  development  of  this  resource  in  an  environmentally 
acceptable  manner  can  have  substantial  benefit  by  affording 
a  relatively  clean  power  generation  energy  source. 

The  exploration  and  testing  phases  of  geothermal  leasing  are 
designed  to  determine  the  nature  and  extent  of  geothermal 
resources.   Generally  the  active  portion  of  this  phase  is  of 
short  duration,  sometimes  extending  only  over  a  period  of 
days,  months,  or  at  most,  a  few  years.   It  may  be  intensive 
and  continuous  for  short  periods  or  periodic  over  several 
years.  Where  such  exploration  proves  unsuccessful,  there 
will  not  be  subsequent  use  of  the  land  for  development  and 
production  of  geothermal  resources.  Under  such  conditions, 
leases  will  terminate  at  the  end  of  the  ten  year  primary  term. 
However,  in  many  instances  such  leases  will  be  relinquished 
by  the  lessee  at  an  earlier  date  to  avoid  additional  lease 
payment  costs.  Exploration  and  lease  provisions  will  require 
that  lands  disturbed  by  unsuccessful  exploration  will  be 
restored  as  nearly  as  possible  to  their  original  condition  upon 
termination  of  these  activities.   Such  restoration  includes 
measures  such  as  grading,  installing  proper  drainage,  soil 
stabilization,  revegetation,  removal  of  all  equipment  and 
supplies,  proper  removal  or  disposal  of  all  wastes,  filling 
in  of  holding  ponds,  etc.  Except  for  scars  from  leveling 
of  drilling  sites,  roads  or  other  major  earth  movement,  the 
areas  should  return  to  natural  conditions  in  a  short  time. 
Changes  in  vegetative  cover  may  result,  depending  upon  whether 
native  or  non-native  plants  are  used.  Generally  the  native 
vegetation  will  retake  the  area;  however,  on  some  sites 
aesthetic  and  vegetative  impacts  may  last  over  a  long  period 
due  to  the  slow  natural  recovery  factors. 

Where  exploration  discloses  the  existence  of  economically 
attractive  geothermal  resources,  the  development  and  production 
of  such  resources  for  electric  power  generation,  and  possibly 
water  and  mineral  by-products  can  be  expected  to  occur.   Timing 
of  such  development  will  depend  upon  electric  power  markets, 
power  transmission  systems,  construction  schedules,  etc.   Once 
production  begins  the  geothermal  resource  will  be  withdrawn  at 
a  rate  greater  than  the  natural  replenishment  rate.  Over  a 
period  of  years  (perhaps  20  to  50  years,  depending  upon  the 
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nature  of  the  resource  province)  production  capacity  will 
be  depleted  to  the  point  where  further  operation  will  not 
be  economically  feasible.  When  the  reservoir  is  no  longer 
capable  of  sustaining  the  geotherinal  operation,  the  leases 
will  be  terminated,  the  facilities  will  be  dismantled,  and  the 
land  will  be  restored,  insofar  as  practicable,  to  its 
original  condition.  Most  of  the  area  involved  in  the 
operation  will  have  become  well  stabilized  except  for  the 
actual  areas  used  for  the  generation  facilities,  roads,  or 
other  structures  or  facilities.  Removal  of  improvements 
will  result  in  some  disturbance,  particularly  in  well  and 
steam  pipeline  areas,  but  such  disturbance  will  be  of  a 
temporary  nature  and  subject  to  appropriate  restoration. 
Unless  the  land  areas  occupied  by  production  facilities  were 
to  be  used  for  some  subsequent  and  nonrelated  purpose,  they 
will  be  properly  graded,  drained,  stabilized,  and  revegetated 
so  that  they  will  again  become  a  part  of  the  natural 
environment.  Relatively  large  areas  of  level  land  will  remain, 
such  as  the  power  generator  site.  Cuts  and  fills  for  roads, 
steam  pipeline  routes,  etc.,  likewise  will  remain  visible. 
However,  the  combination  of  restoration  and  natural  vegetative 
recovery  will,   over  time,  result  in  a  near  natural  setting  with 
only  contour  change  as  evidence  of  prior  uses.   The  lands  will 
return  to  their  former  productivity  or  they  will  be  available  for 
other  appropriate  uses. 

B.   The  Resource 

By  developing  geothermal  resource  potentials,  a  previously 
unused  natural  resource  will  be  tapped  to  help  meet  the  Nation's 
growing  energy  needs.   In  terms  of  total  energy  requirements, 
the  contribution  of  geothermal  resources  may  be  relatively 
small  but  it  can  be  important,  particularly  on  a  local  or 
regional  basis.   The  generation  of  power  will  be  the  principal 
use  of  geothermal  resources;  however,  there  also  is  a  possibility 
that  by-products  of  water  or  minerals  might  be  possible. 
In  many  cases  the  geothermal  resources  may  not  be  of  sufficient 
temperature  to  be  useful  for  electric  power  production  but  will 
be  useful  for  space  heating  or  industrial  processing. 

While  depletion  of  some  of  the  heat  within  the  geothermal 
reservoir  will  occur  over  the  period  of  operations,  no  permanent 
adverse  effect  is  anticipated.   Over  time,  perhaps  a  hundred  or 
more  years,  natural  heat  transfer  within  the  earth  might  even 
return  the  heat  content  to  nearly  the  same  intensity  as  existed 
before  utilization.  At  some  time  in  the  relatively  distant 
future  it  might  be  possible  for  such  areas  to  again  be  used  for 
similar  productivity.  Any  use  of  by-product  minerals  probably 
will  represent  mineral  recovery  that  otherwise  would  never  have 
occurred.   Such  use  will  preclude  the  need  to  obtain  a  like 
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amount  of  such  materials  from  other  sources.  Where  waste 
waters  are  reinjected,  the  associated  mineral  values  will 
be  returned  to  the  earth. 

Water 

The  consumptive  use  of  water  resources,  primarily  geothermal 
fluids,  In  the  power  generation  or  mineral  by-product  process 
will  constitute  a  depletion  of  the  gross  water  resources  of 
the  area.   To  the  extent  that  geothermal  fluids  are  withdrawn 
from  the  subsurface  reservoir  and  not  replaced  by  reinjectlon 
or  natural  recharge,  the  waters  so  consumed  represents  depletion 
of  water  in  storage.   However,  in  most  Instances,  due  to  high 
mineral  content,  this  will  be  water  that  otherwise  probably 
would  not  be  used.   If  subsidence  should  occur,  the  water 
storage  capacity  of  the  geothermal  reservoir  will  be 
permanently  reduced  but  since  such  waters  probably  could  not 
be  used  for  other  purposes  within  the  foreseeable  future,  the 
reduced  storage  impact  may  not  be  adverse  In  terms  of  future 
water  productivity. 

Geothermal  fluids  may  also  be  of  sufficient  purity  to  be  used 
directly  for  irrigation  or  other  purposes  after  the  fluid  has 
been  cooled.   This  could  provide  a  source  of  fresh  water  during 
the  period  of  power  operation  and  it  is  possible  that  the  wells 
could  continue  to  be  used  even  after  power  production  has  ended. 
In  some  areas,  the  geothermal  fluids  are  expected  to  be 
concentrated  brine  which  will  not  be  suitable  for  any  other 
purpose.   In  such  situations,  the  wells  will  be  sealed  upon 
termination  of  power  generation.   The  use  of  such  water  should 
not  affect  water  resources  available  for  beneficial  use. 

Under  the  proposed  controls  for  waste  disposal,  degradation  of 
surface  and  fresh  ground  waters  is  not  expected  to  be  significant, 
especially  in  a  long-term  sense.  Mishaps  or  accidents  may 
have  short-term  impacts  that,  depending  upon  the  volume  and 
nature  of  discharge  Involved,  could  be  serious,  particularly  on 
aquatic  resources.  However,  corrective  measures  such  as 
dilution,  diversion  of  waste  waters  from  streams,  capturing  in 
impoundments,  etc.,  should  provide  adequate  measures  against 
serious  or  long-term  Impacts. 

Land 

Land  uses  during  the  period  of  production  operations  will  be 
changed  to  industrial  operations  from  wildlife  habitat,  recreation, 
and  grazing.  However,  many  such  uses  can  continue  on  a  reduced 
compatible  basis.  Wells,  pipelines,  power  plants,  by-product 
facilities,  and  power  transmission  facilities  will  dominate 
the  local  area.   Public  access  in  the  vicinity  of  such 
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facilities  will  have  to  be  restricted  to  protect  the  public  and  the 
facilities.   Development  and  production  of  geothermal  resources 
generally  are  not  expected  to  have  any  lasting  or  inhibiting  effects 
on  the  use  of  the  land  after  geothermal  operations  have  been  concluded 
and  facilities  have  been  removed. 

Should  geothermal  production  result  in  land  subsidence,  which  is  an 
irreversible  process,  the  subsidence  constitutes  a  long-term  effect 
on  the  land  resources.   Such  subsidence,  however,  will  not  significantly 
affect  use  of  the  public  land  in  the  area  covered  by  this  EAR. 

Wildlife  and  Recreation 

Geothermal  resource  development  could  result  in  certain  localized 
adverse  impacts  on  wildlife  and  their  habitat.   There  could  be  a  loss 
of  wildlife  habitat  in  the  immediate  vicinity  of  installations  and 
minor  loss  of  birds  from  collision  with  electric  distribution  lines. 
In  addition,  restrictions  of  public  access  will  reduce  hunting  and 
related  recreational  opportunities  in  the  vicinity  of  installations. 
A  change  in  the  natural  setting  of  lands  could  result  in  long-range 
effects  on  wildlife  by  rendering  some  lands  less  desirable  for  wild- 
life habitat  purposes.   In  some  instances,  wildlife  species  such  as 
the  Townsend  ground  squirrel,  starling,  English  sparrow,  and  American 
magpie  may  benefit  from  development  activities.   Reduction  of  ORV  use 
in  this  area  may  cause  ORV  use  to  become  concentrated  elsewhere. 
This  concentration  could  intensify  soil  erosion  and  other  problems  in 
adjacent  areas. 

Economic  and  Social 

Geothermal  development  requires  substantial  investment  in  drilling 
wells  and  construction  of  roads,  pipelines,  power  and  by-product 
plants,  and  transmission  lines.   Such  investments  result  in  an  in- 
creased tax  base  for  the  area  of  development.   However,  the  labor- 
intensive  phase  may  be  short-term,  occurring  primarily  during  field 
development,  and  would  result  in  significant  changes  in  population 
distribution.  The  economic  benefits  probably  would  have  to  be 
developed  elsewhere  if  the  geothermal  resources  v^ere  not  developed. 
Illustrations  16  and  17  reflect  estimated  costs  of  electricity  from 
variously  fueled  plants.   Generally,  the  costs  for  a  hot  water 
geothermal  plant  are  comparable  to  hydroelectric,  nuclear  and  oil  fired 
plants.   Dry  steam  plants  are  much  less  costly,  but  few  dry  steam 
sources  are  expected  to  be  found.   Gas  fired  power  plants  have  a  cost 
advantage  but,  due  to  the  increasing  scarcity  of  natural  gas, 
continued  use  of  remaining  supplies  represents  a  waste  of  this  cleanest 
of  energy  resources.  Coal  fired  plants  appear  to  have  a  cost 
advantage,  provided  increasingly  stringent  air  quality  standards  can 
be  met  without  significant  increases  in  coal  production  or  utilization 
processes . 
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Geothermal  resources  can  be  economically  competitive  where 
such  resources  can  be  developed  near  existing  power  systems 
or  where  additional  transmission  costs  are  nominal.   Since 
the  generation  capacity  at  each  site  may  be  small,  substantial 
investments  in  power  transmission  systems  could  cause  such 
development  to  be  uneconomic. 

Damage  or  destruction  of  the  Oregon  Trail  resource  would  be 
at  the  expense  of  the  education  and  enjoyment  of  future 
generations.  There  could  be  additional  aesthetic  or  social 
impacts  in  terras  of  increased  noise  levels,  odors,  additional 
traffic,  etc.,  even  though  all  of  the  environmental  stipulations 
of  the  permits  are  met.   These  will  be  minor  but  objectionable 
in  terms  of  pre -ope rational  conditions.   Since  such  operations 
could  continue  for  a  period  of  25  to  50  years,  they  would 
exist  during  most  of  the  lifetime  of  local  residents  or  users 
of  this  area. 
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Estimated  Cost  of  Electricity  From  Variously  Fueled  Plants 


Item 


Gas-fired* 
1/ 


Unit  investment  cost  of  plant 
$/ia'  3/  (July,  1974) 

Annual  fixed  charge,  percent 
of  investment  5/ 


260 
17 


Killowatt-hoiors  generated  per  year     7,000 
per  KW  capacity  6/ 


Heat  rate  7/ 

Cost  of  fuels, 

cents/million  Btu 

Cost  of  electricity, 
mills /kwh 
^  Plant  investment 
°°  Operation  &  maintenance 
Fuel 

Total 


10,000 

69.6  ('74) 


2.6 

0.6 
3.5 


Coal-fired* 
2/ 


Hydro- 


310 
17 

7,000 

9,500 
20.3  ('71; 


5.5 
0.8 

1.9 
8.2 


390 


17 


7,000 


)~ 

'ic    Nuclear 

** 

Geothermal* 
(Hot  water) 

Oil-fired* 
1/ 

575 

V  160 

350 

17 

V 

17 

7,000 

7,000 

7,000 

10,600 

15,700 

10,500 

17.5  ( 

'71) 

8/  17  ( 

•74) 

2.40  ( '7^) 

9.5 

0.1 

9:^ 


7.3 

0.4 

1.9 

9:^ 


2.3 

1.5 

5-9 

9/  9-7 


2.8 
0.7 

All 

10.0 


1/  Outdoor  type  plant. 

2/  Indoor  type  plant.  All  figures  valid  only  for  western  states. 

3/  includes  land,  structures,  boilers,  turbine  generators,  electrical  equipment,  miscellaneous  plant  eauipment. 

Excludes  switchyard. 
4/  See  following  page  for  explanation  of  investment  costs  and  annual  fixed  charges. 
5/  Includes  cost  of  money,  depreciation,  interim  replacements,  insurance  and  taxes. 

6/  The  80  percent  operating  factor  used  here  is  applicable  only  to  base  load  plants.   Hydro  is  seldom  a  base  load  plant. 
7/  Varying  heat  rates  representative  of  power  plants  under  consideration  when  base  loaded. 

8/  Cost  of  fuel  based  on  capital  and  operating  costs  of  steam-winning  system.   (July,  1974).  m 

9/  Comparative  cost  for  dry  steam  approximately  5.3  miles.  ^ 

*  Derived  from  17th  steam  station  survey.  Electrical  World,  Vol.  I76,  Nov.  1,  197I  (recent  price  increases        ^ 

not  reflected) .  g 

**  Derived  from  Hottel  and  Howard,  New  Energy  Technology;  article  by  Benedict,  "Electric  Power  for  Nuclear        ft 
Fusion",  Proceedings  of  National  Academy  of  Science  68.  g 


Geothermal  Plant  Investment  and  Annual  Fixed  Charges  1/ 


Item 


Unit  investment  costs 


Production  well  system 
Injection  well  system  • 
Make-up  v;ater  system 

Sub-total,  steam  winning  system 
Generating  plant  2/ 

Total 


10-year  life 


$  48 
75 

7 

$130 

0 

$130 


30-vear  life 


$  25 
32 

8 

$  65 

95 

$160 


Annual  fixed  charges 

percent  of  investment  3/ 


23 


17 


1/  Steam-winning  costs  based  on  Geothermal  Resources  Investigation,  January,  1972,  by  Bureau  of  Reclamation. 

Costs  escalated  to  reflect  inflationary  trends  in  construction  industry. 
2/   Includes  structures,  turbine  generators,  electrical  equipment,  miscellaneous.   Excludes  land, 

steam-winning  system,  switchyard. 
31      Includes  cost  of  money,  depreciation,  interim  replacement,  insurance  and  taxes. 
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V.    IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES 

The  principal  commitment  of  resources  is  the  depletion  of  thermal 
energy  and  water  from  the  geothermal  reservoir.  Both  of  these  resources 
are  renewable  but  not  within  the  life  span  of  a  specific  project. 
Once  they  are  depleted  to  the  point  where  economic  production  cannot 
continue,  production  will  stop,  facilities  will  be  removed,  and  the 
area  will  be  restored  to  as  nearly  a  natural  state  as  is  practicable. 
There  is  no  foreseeable  alternative  use  of  the  stored  energy  other  than 
possible  space  heating.  The  associated  water  produced  by  the  operation 
could  be  of  significant  value  if  It  is  of  sufficiently  good  quality, 
either  naturally  or  by  desalination,  to  be  used  for  other  purposes. 

Compaction  and  resulting  land  subsidence  that  may  result  from  the 
removal  of  geothermal  fluids  can  have  irreparable  consequences.   An 
equivalent  amount  of  water  storage  will  be  lost.   In  developed  areas, 
substantial  adjustments  might  be  required  to  compensate  for  such 
subsidence.   The  EAR  area  borders  developed  land  and  in  many  cases  is 
separated  by  irrigation  canals.   Subsidence  in  these  areas  could  cause 
breaching  of  the  canals.   This  would  cause  considerable  damage  to  the 
developed  land  belovj.   On  the  land  in  the  EAR  area,  however,  no 
adjustment  will  be  required  from  such  a  phenomenon.   If  seismic  action 
results  from  fluid  withdrawal  or  reinjection,  considerable  damage 
could  result,  depending  upon  the  severity  of  the  action. 

Some  onsite  or  related  ecological  features  such  as  plant  life,  wildlife, 
and  aesthetics  can  be  altered.   Cuts  and  fills  for  power  plant  sites, 
production  wells,  roads,  etc.,  can  leave  landscape  scars.   In  some 
instances,  roads  may  be  retained  as  permanent  access  routes  to  facilitate 
other  land  uses.   The  extent  of  such  alterations  depends  upon  the 
individual  site  and  the  nature  of  development. 

Dedication  of  the  land  surface  to  industrial  uses  generally  will  result 
in  land  areas  being  used  for  wells,  associated  surface  facilities, 
power  plants,  roads  and  transmission  lines.  Wlille  not  of  a  permanent 
nature,  such  uses  represent  a  commitment  for  a  period  of  25  to  50  years. 
This  is  relatively  a  long  period  in  terms  of  human  lifetimes  and 
related  alternative  uses  of  these  lands  and  their  other  resources. 

Human  energy,  money  and  construction  materials  are  other  resources 
irretrievably  committed  in  the  development  of  geotheraial  steam. 
However,  to  the  extent  that  these  resources  represent  a  commitment 
to  increased  power  generating  capacity  to  meet  regional  or  national 
needs,  their  consumption  would  be  necessary  regardless  of  the  technology 
utilized  in  the  generating  process. 
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VI.   PERSONS,  GROUPS.  AMD  GOVERNMENT  AGENCIES  CONSULTED: 

The  following  local  people  were  consulted  concerning  geotherraal 
development  in  this  area : 

Dolores  Echanis 

President,  Ontario  Basque  Club 

Ontario,  Oregon 

George  Iseri 

ffenager,  Iseri  Realty  Agency 

Ontario,  Oregon 

Reverend  Shinryo  Sawada 
Ontario  Buddhist  Temple 
Ontario,  Oregon 

Mary  Thlel 

Kb,nager,  Day  Care  Center  for  Migrant  Children 

Ontario,  Oregon 

Sola  Staley 

Librarian,  Vale  Elementary  School 

Vale,  Oregon 

Howard  Ego 

City  Coordinator 

Vale,  Oregon 

Robert  Harrod  -  Supervisor 

ifelheur  County  Intermediate  Education  District 

Vale  City  Ifeyor 

Vale,  Oregon 

Jim  Grant 

ffenager  of  Vale  Office  of  Idaho  Power  Company 

Vale  Chamber  of  Commerce 

Vale,  Oregon 

Jerry  Auyer  -  Publisher  and  Editor 
telheur  Enterprise 
Vale,  Oregon 

Alford  Pottoriff 
Malheur  County  Planner 
ffelheur  County 
Vale,  Oregon 

Oregon  Wildlife  Commission 
Ontario,  Oregon 
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Roy  Cook  -  Director 

Southeast  Oregon  Council  of  Governments 

Vale,  Oregon 

Henry  Schneider 
Nyssa  City  Ifenager 
Nyssa,  Oregon 

Dirick  Nedry  -  Publisher  and  Editor 
Gate  City  Journal 
Nyssa,  Oregon 

Don  Youn^j 

President  of  U.  S.  National  Bank,  Nyssa  Branch 

past  President  Nyssa  Chamber  of  Commerce 

Assistant  mnager  of  Vale  Branch  of  U.  S.  National  Bank  (15  years) 

Nyssa,  Oregon 

Jake  Fischer 

Ex-county  Commissioner  of  rfelheur  County 

Nyssa,  Oregon 

Francis  McLean  -  Publisher 
Daily  Argus  Observer 
Ontario,  Oregon 
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Roy  Probasco  ^ 

Ontario  Chamber  of  Commerce  I 

Employee  of  KSRV  Radio  Station  ■ 
Ontario,  Oregon 

Jack  Collins 
Ontario  City  Ifenager 
Ontario,  Oregon 

Prank  Yraguen 

miheur  County  District  Attorney 

Vale,  Oregon 

Bureau  of  Land  Management  personnel  of  the  Vale  District  made 
several  trips  and  requested  assistance  from  several  people  in 
their  quest  for  information  about  geothermal  development. 

Five  members  of  the  Vale  BLM  visited  the  Geyers  Geothermal 
Development  out  of  Ukiah,  California. 
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Five  members  of  the  Vale  BLM  attended  a  Geothermal  Seminar  in 
Portland,  Oregon,  sponsored  by  the  BLM.   One  member  of  the  Vale 
BLM  attended  a  Geothermal  Seminar  on  Non-Power  Uses  of  Geothermal 
Energy  at  Klamath  Falls. 

Assistance  was  requested  from  the  U.  S.  Geological  Survey  concerning 
geothermal  development,  Bruce  Hellier  and  Bill  Lee  of  the  U.  S. 
Geological  Survey  and  Richard  Bowen  of  Oregon  State  Department  of 
Minerals  and  Geology  Research  spent  a  day  in  the  Vale  office 
explaining  geothermal  development. 

Two  members  of  the  Vale  BLM  attended  a  Geothermal  Seminar  in  El  Centre, 
California,  at  which  several  experts  in  the  field  spoke  on  the  subject 
and  made  themselves  a:'vailable  for  questions.  A  tour  of  the  Cerro 
Priento  geothermal  development  in  Mexico  was  provided. 

Three  Geothermal  Seminars  were  held  in  the  Vale  area.  George  Nielson 
of  the  BLM,  California  State  Office  spoke  and  answered  questions  at 
the  seminar. 

VII.  INTENSITY  OF  PUBLIC  INTEREST 

The  proposed  geothermal  development  has  aroused  only  mild  public 
interest.   This  is  based  on  the  number  of  people  that  attended  the 
three  public  meetings  and  their  reaction  to  the  explanation  of 
geothermal  development,  thirteen  interviews  with  people  in  the 
vicinity,  and  the  number  of  contacts  that  have  been  made  with  BLM 
personnel  concerning  the  proposed  development. 

Three  public  information  seminars  were  sponsored  by  the  BLM  on 
March  25,  26  and  27  in  Vale,  Wyssa  and  Ontario,  respectively. 
Sufficient  advance  public  notice  was  provided  through  all  local 
newspapers,  radio  and  television.   In  addition,  I09  personal 
invitations  were  sent  out  to  local  government  entities,  civic, 
and  service  groups.  Attendance  at  the  public  meetings,  other  than 
BLM  personnel  present,  was  Vale  -  30,  Nyssa  -  7,  Ontario  -  55. 
See  Appendix  I  for  list  of  Individual  entities  that  were  sent 
invitations . 

There  was  no  strong  reaction  voiced  at  the  meetings.  Few  questions 
were  asked.   Several  of  the  questions  were  asked  by  BLM  personnel 
with  the  hope  of  drawing  more  reaction  from  the  audience.   Only 
three  questions  were  asked  at  the  Nyssa  meeting.  A  list  of  questions 
asked  can  be  found  in  Appendix  II  . 

Public  contacts  with  BLM  personnel  concerning  the  proposed  development 
range  from  none  for  the  majority  of  the  personnel  to  a  moderate 
number  for  the  District  Manager  and  Chief  of  Resources. 
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A  letter  of  inquiry  was  sent  to  310  individuals  and  organizations 
soliciting  comments  on  the  environmental  impact  of  geothermal  leasing 
in  the  Vale  area.  Replies  were  received  from  I5  parties.   Copies  of 
our  letter,  the  list  of  persons  to  whom  it  was  sent,  and  the  replies, 
can  be  found  in  Appendices  III,  IV  and  V. 

VIII.   PARTICIPATING  STAFF 

This  Environmental  Analysis  Report  was  prepared  in  the  Vale  District, 
Bureau  of  Land  Management  by: 

Thomas  A.  Moore  -  Chief,  Division  of  Resources 
Francis  E.  Moll  -  Soil  and  Watershed  Specialist 
Philip  R.  Rumpel  -  Range  Management  Specialist 
Robert  R.  Kindschy  -  Wildlife  Specialist 
Sheldon  E.  Saxton  -  Realty  Specialist 
William  A.  Jordan  -  Realty  Specialist 
William  C.  Schneider  -  Recreation  Specialist 
Robert  J.  Sherve  -  Northern  Resource  Area  Manager 
Earl  Boone  -  Geologist 


IX. 


RECOMMENDATIONS  ON  ENVIRONMENTAL  STATEMENT 


Based  upon  the  recorded  analysis  above,  the  mitigating  measures 
discussed,  and  other  pertinent  data,  an  environmental  Impact 
statement  is  not  recommended. 

PREPARED  BY: 


)rthern  Resouii^e  Area  Manager 


Northe 


5-  7-75" 


Date 


I  CONCUR: 


Date 


Environmental  Coordinator 


r/f^/s 


Date 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

EMVIRONMENTAL  ANALYSIS  WORKSHEET 


1.   Action 


Exploration  and  Development  of  Geothermal  Resources 


2.    Stages  of  implementation 


Field  Developtaent 


3.    DISCRETE  OPERATIONS 


4.    COMPONENTS,   SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 


5.    ANTICIPATED 
IMPACTS 


6.    REMARKS 


A.    AIR 

Particulate 


-L 


Non-Condensable  Gases 


-M 


B.  LAND 

Soil  Pollutant 


Soil  Erosion 


Geologic  Structure 


Land  Use  Compatibility 


-L 


-H 


Land  Use  Suitability 


-L 


-L 


C.    WATER 

Hydrologlc  Cycle 


-L 


Sediment  Load 


-L 


Dissolved  Solids 


-L 


-L 


-L 


Chemical-Toxic  Substance 


-L 


-L 


Colifonn  Contamination 


-L 


-L 


-L 


Acid  Balance 


-M 


-L 


-L 


Dissolved  Oxygen 


-L 


-L 


A.  PLANTS  (Aquatic) 


(Continued  on  reverse) 
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Form  1790-3  QMae  1974) 


DISCRETE  OPERATIONS 


COMPONENTS,  SUBCOMPONENTS, 
AND   ELEMENTS  IMPACTED 

1 — -_i_ — _/ 1 . 

ANTICIPATED 
IMPACTS 

REMARKS 

B. 

PLANTS  (Terrestrial) 
Lichens   -  Moss 

-H 

-H 

-H 

At   the   sites   -  roads  and  drill  pa 

Grass  Forbs 

-H 

-H 

-H 

At   the    Bites   -   roads  and  drill  pa 

Shrubs 

-H 

-H 

-H 

At   the   sites   -   roads  and  drill  pa 

i 

o 
z 

C. 

ANIMALS  (Aquatic) 

z 

£ 

u 

z 

> 

J 

D. 

/KNiMf^LS  (Terrestrial) 
Mammals 

-H 

-M 

-H 

-H 

At   site 

Reptiles 

-H 

-H 

-M 

-M 

At   site 

Birds 

-H 

-H 

-M 

-H 

At   sit:e 

Man 

-M 

-M 

-M 

if" 

A, 

ECOLOGICAL  PROCESSES 
Succession 

-M 

-H 

-H 

AC  site 

cex 

Food  Relationship 

-M 

-H 

-H 

S-J 

A. 

LANDSCAPE  CHARACTER 

-M 

-M 

-M 

Natural  character  of  the  land 

will  ba  altered. 

3 

< 

< 
E 

P 

B. 

SOCIOCULTURAL  INTERESTS 
Social  Welfare 

-H 

-M 

-M 

> 

Cultural 

-M 

-M 

-M 

-H  Along  Oregon  Trail 

Attitudes  &  Expectations 

-H 

-H 

-H 

Local  Regulatory 

-n 

-M 

-M 

INSTRUCTIONS 


Action  —  Enter  action  being  taken,  analytic  step  for  which 
worksheet  is  being  used,  environmental  viewpoint  of  im- 
pact, and  any  assumptiDns  relating  to  impact. 

a.  Worksheet  is  normally  used  to  analyze  "Anticipated 
Impacts"  of  action;  however,  it  may  be  used  to  analyze 
"Residual  Impacts."  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitigating  meaaures 
are  applied. 

b.  State  viewpoint  that  best  describes  environmental  im- 
pact. For  example,  a  fence  viewed  down  the  fence 
line  has  greater  impact  than  the  same  fence  viewed 
over  an  entire  allotment.  Generally,  narrow  viewpoints 
better  illustrate  specific  impacts  than  will  broad 
viewpoints. 

c.  Assumptions  may  be  made  to  establish  ■  base  for 
an'ilysis  (e.g.  estimated  time  periods,  season  of  year, 
etc.). 

Stages  of  ImplemcTitatson  —  Identify  different  phftset  of 
proposed  project  (e.g.  a  road  prcject  consists  of  survey, 
construction,    use,   and  maintenance  Stages). 

Discrete  Operations  —  Identify  separote  actions  com- 
prising ■  particular  stage  of  implementation  (e.g.  the 
construction  slants  of  the  road  project  has  the  discrete 
operations  of  clearing,  grading,  and  surfacing). 

Elements  Impacted  —  Enter  under  appropriate  heading  all 
environmental  elements  susceptible  to  Impact  from  action 
and  alternatives.  Relevant  elements  not  contained  in  the 
digest  should  also  be  entered.  See  BLM  Manual 
Appendix  2,  Environmental  ."digest. 


u.l   I791,« 


5-  Anticipated  Impact  —  Evaluate  anticipated  impact  on  each 
element  and  place  a:i  entry  in  the  appropriate  square  indi- 
cating degree  of  impact  as  low  <L),  medium  (M),  high  (H), 
no  impact  (O),  or  fnknown  or  negliRsble  (X).  Preceed 
each  entry  by  a  ph  s  (+)  or  minus  (-)  sign  indicating  a 
beneficial  or  adverse  type  of  impact.  If  type  of  impact 
reflects  a  matter  of  opinion  or  is  not  known,  do  not  pre- 
cecd  with  a  siEn.  For  example,  constnjction  of  a  wind  mill 
on  open  range  has  □  d'e.'inite  visual  impact;  however,  to 
some  people  the  effect  rs  deL'imental  while  to  others  it  is 
an  improvement.  By  noi  entering  a  plus  (+)  or  minus  (-) 
sig:n  the  worksheet  is  kept  factual  and  unbiased.  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square. 

a.  The  measures  of  impact  (e.g.  low,  medium,  and  high) 
are  relative  and  their  meaning  may  vary  slightly  from 
action  to  action.  The  term  "/ou'"should  not  be  ap- 
plied to  impacts  of  a  negligible  nature.  For  example, 
we  know  that  a  pickup  truck  driving  down  Q  proposed 
fence  line  laying  wire  has  some  impact  on  air  quality. 
However,  the  siKnificance  of  this  impact  is  not 
normally  great  ent^-jgh  to  warrant  even  a  "low"  rating. 
In  cases  like  this,  the  impact  will  usually  be  marked 
"O"  or  the  element  left  off  the   worksheet. 

b.  It  is  recognized  tha;  some  environmental  elements  may 
defy  accurate  measurement  or  in-depth  analysii  with- 
in current  Bureau  capabilities  or  expertise.  The  nature 
of  the  action  as  well  as  type  end  degree  of  impact 
should  guide  in  th?  decision  to  seek  outside  expertise 
or  assistance. 

6.     Remarks  _  Enter  clarifying  Infonnation. 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 


ENVIRONMENTAL  ANALYSIS  WORKSHEET 


1.    Action 


Exploration  and  Development  of  Geothennal  Resources 


2.    Stages  of  implementation 


Operation 


3.    DISCRETE  OPERATIONS 


4.    COMPONENTS,   SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 

5.    ANTICIPATED 
IMPACTS 

6,    REMARKS 

A.    AIR 

Non- Ionizing  Radiation 

-L 

At  the  power  plants 

. 

P 

B.    LAND 

Soil  Erosion 

-L 

-L 

U 

Land  Compatibility 

-L 

-L 

a. 

g 

> 

2 

C.    WATER 

Sediment  Load 

-L 

Dissolved  Solid 

-L 

Hydrologlc 

-L 

A.    PLANTS  (Aquatic) 

V- 

2 
Id 

§ 

i 

o 
3 

■ 

(Continued  on  reverse) 
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Form  1790-3  (J\iae  1974) 


DISCRETE  OPERATIONS 


COMPONENTS,  SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 


B.    PLANTS  fTerres/ria/J 


C.    ANIMALS  (Aquatic) 


D.    ANIMALS  fTerresIriaO 


L+ 


ax 

taai 


ECOLOGICAL  PROCESSES 

Succession 


L+ 


A.    LANDSCAPE  CHARACTER 


B.    SOCIOCULTURAL  INTERESTS 

Social  Welfare 


Attitudes  &  Expectations 


Local  Regulatory 


-M 


Rehabilitation  will  be  initiated. 


INSTRUCTIONS 


1,  Action  -  Enter  action  being  taken,  analytic  step  for  which 
worksheet  is  being  used,  environmental  viewpoint  of  im- 
pact, and  any  assumptions  relating  to  impact. 

a.  Worksheet  is  normally  used  to  analyze  "Anticipated 
Impacts"  of  action;  however,  it  may  be  used  to  analyze 
"Residua!  Impacts."  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitigating  measures 
are  applied- 

b.  State  viewpoint  that  best  describes  environmental  im- 
pact- For  example,  a  fence  viewed  down  the  fence 
line  has  greater  impact  than  the  same  fence  viewed 
over  an  entire  allotment-  Generally,  narrow  viewpoints 
better  illustrate  specific  impacts  than  will  broad 
viewpoints. 

c.  Assumptions  may  be  made  to  establish  a  base  for 
analysis  (e.g.  estimated  lime  periods,  season  of  year, 
etc.). 

2.  Stages  of  Implementation  -  Identify  different  phases  of 
proposed  project  (e.g.  a  road  project  coriststs  of  survey, 
construction,   use,   and  maintenance  stages). 

3,  Discrete  Operations  —  Identify  separate  actions  com- 
prising a  particular  stage  of  implementation  (e.g.  the 
construction  stage  of  the  road  project  has  the  discrete 
operations  of  clearing,  grading,   and  surfacing). 

4.  Elements  Impacted  -  Enter  under  appropriate  heading  all 
environmental  elements  susceptible  to  impact  from  action 
and  alternatives.  Relevant  elements  not  coniained  in  the 
digest  should  also  be  entered.  See  BLM  Manual  1791, 
Appendix  2,  Envirormiental  Digest. 
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^.  Anticipated  Impact  -  Evaluate  anticipated  impact  on  each 
element  and  place  an  entry  in  ihe  appropriate  square  indi- 
cating degree  of  impact  as  low  (L),  medium  (M),  high  (H), 
no  impact  (O),  or  unknown  or  negUgablc  (X).  Preceed 
each  entry  by  a  plus  (+)  or  mnus  (-)  sign  indicating  a 
beneficial  or  adverse  type  of  impact.  If  type  of  impact 
reflects  a  matter  of  opinion  or  is  not  known,  do  not  pre- 
ceed with  a  sign.  For  example,  construction  of  a  wind  mill 
on  open  range  has  a  definite  visual  impact;  hou.ever.  to 
some  people  the  effect  is  detrimental  while  to  others  it  is 
an  imp.ovement.  By  not  enter-ng  a  plus  (■*■)  or  minus  (-) 
sign  the  worksheet  is  kept  factual  and  unbiased.  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square. 

a.  The  measures  of  impact  (e.g.  low,  medium,  and  high) 
are  relative  and  their  meaning  may  vary  slightly  from 
action  to  action.  The  term  '7rjri'"should  not  be  ap- 
plied to  impacts  of  a  negligible  nature.  For  example, 
we  know  that  a  pickup  truck  driving  down  a  proposed 
fence  line  laying  wire  has  some  impact  on  air  quality. 
However,  the  significance  of  this  impact  is  not 
normally  great  enough  to  warrant  even  a  "low"  rating. 
In  cases  like  this,  the  impact  will  usually  be  marked 
"O"  or  the  element  left  off  the  worksheet, 
b-  It  is  recognized  that  some  environmental  elements  may 
defy  accurate  measurement  or  in-deprh  analysis  with- 
in current  Bureau  capabilities  or  expertise.  The  nature 
of  the  action  as  well  as  tvpc  and  degree  of  impact 
should  guide  in  the  decision  to  seek  outside  expertise 
or  assistance. 
6.     Remarks  —  Enter  clarifying  information- 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 


ENVIRONMENTAL  ANALYSIS  WORKSHEET 


1.    Action 


Exploration  and  Development  of  Geothennal  Resources 


2.    Stages  of  impleoientation 


Power  Plant  &  Transmission  Construction 


3.    DISCRETE  OPERATIONS 


4.    COMPONENTS,   SUBCOMPONENTS, 
AND  ELEN^NTS  IMPACTED 

5.    ANTICIPATED 
IMPACTS 

6.    REMARKS 

A.    AIR 

Particulate  Matter 

-L 

-L 

-L 

- 

P 

B.    LAND 

Soil  Erosion 

-M 

-M 

-L 

• 

Z 

Land  Use  Compatibility 

-H 

-H 

-L 

-H 

-M 

1 

Land  Use  Suitability 

-L 

-L 

-L 

-L 

-L 

o 

C.    WATER 

Sediment  Load 

-M 

-M 

-L 

Solid  Debris 

-L 

-L 

-L 

-L 

-L 

Conform 

-L 

-L 

-L 

-L 

-L 

A.    PLANTS  (Aquatic) 

a 

S 

B. 

O 

5 

a 

*^ 

(Continued  on  reverse) 


107 


Form  1790-3  Wne  1974) 


DISCRETE  OPERATIONS 


COMPONF-NTS,  SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 

I 1 i 

ANTICIPATED 
IMPACTS 

i , 

-L 

REMARKS 

B. 

PLANTS  (Terrestrial) 

-H 

-H 

-L 

-L 

At  plant  sites 

e 

U 

C. 

ANIMALS  (Aquatic) 

o 

> 

J 

D. 

ANIMALS  (Terrestrial) 

-H 

-H 

-H 

-H 

-M 

Man 

-M 

-M 

-L 

-M 

-L 

Oils 

A. 

ECOLOGICAL  PROCESSES 

Successing 

-H 

-M 

-H 

-H 

-L 

Food  Relationship 

-L 

-L 

-L 

-L 

-L 

i:n 

-p 

sJ 

A. 

LANDSCAPE  CHARACTER 

-M 

-M 

-H 

-H 

-M 

Natural  character  of  the 

land  wl 

be  altered,   visual  Impact 

may  be 

high 

J 

< 

> 
< 

£ 

B. 

SOCiOCULTURAL  INTERESTS 

Cultural 

-L 

> 

Social  Welfare 

-H 

-H 

-H 

-H 

-H 

Attitudes  &  Expectations 

-H 

-H 

-H 

-H 

-H 

Regulatory 

-H 

-H 

-H 

-H 

-H 

Educational/Scientific 

-L 

-L 

-L 

-M 

-L 

Along   Oregon  Trail 

INSTRU 

1.  Action  —  Enter  action  being  t&ken,  analytic  step  for  which 
worksheet  is  being  used,  environmental  viewpoint  of  im- 
pact, and  any  assumptions  relating  to  impact. 

a.  Worksheet  is  normally  used  to  analyze  "Anlicipaled 
Impacts"  of  action;  however,  it  may  be  used  to  analyze 
"Residual  Impacts."  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitigating  measures 
are  applied. 

b.  State  viewpoint  that  best  describes  environmental  im- 
pact. For  example,  a  fence  viewed  down  the  fence 
line  has  greater  impact  than  the  same  fence  viewed 
over  an  entire  allotment.  Generally,  narrow  viewpoints 
better  illustrate  specific  impacts  then  will  broad 
viewpoints. 

c.  Assumptions  may  be  made  to  establish  8  base  for 
analysis  (e.g.  estimated  time  periods,  season  of  year, 
etc.). 

2.  Stages  of  Implementation  —  Identify  different  phases  of 
pnaposed  project  (e.g.  a  road  project  corisists  of  survey, 
construction,   use.   and  maintenance  stages). 

3.  Discrete  Operations  —  Identify  separate  actions  com- 
prising a  particular  stai^e  of  implementation  fe.  g.  the 
construction  stage  of  the  road  project  has  the  discrete 
operations  of  clearing,  grading,   and  surfacing). 

4.  Elements  Impacted  —  Enter  under  appropriate  heading  all 
environmental  elements  susceptible  to  impact  from  action 
and  alternatives.  Relevant  elements  not  contained  in  the 
digest  should  also  be  entered.  See  BLM  Manual  1791, 
Appendix  2,  Environmental  Digest. 


CTIONS 

5,  Anticipated  Impact  —  Evaluate  anticipated  impact  on  each 
element  and  place  an  entry  in  the  appropriate  square  indi- 
cating degree  of  impact  as  low  (J^),  medium  (M),  high  (H), 
no  impact  (O),  or  unknown  or  negligablc  (X).  Preceed 
each  entry  by  a  plus  (+)  or  .minus  (~)  sign  indicating  a 
beneficial  or  adverse  type  of  impact.  tf  type  of  impact 
reflects  a  matter  of  opinion  Or  is  not  known,  do  not  pre- 
ceed with  a  sign.  For  example,  construction  of  a  wind  mill 
on  open  range  has  a  definite  vis jai  impact;  however,  to 
some  people  the  effect  is  detrimental  while  to  others  it  is 
an  improvement.  By  not  entering  a  plus  (+)  or  minus  (-) 
sign  the  worksheet  is  kept  factual  and  unbiased.  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square. 

8.  The  measures  of  impact  (e.g.  low.  medium,  and  high) 
are  relative  and  their  meaning  may  vary  slightly  from 
action  to  action.  The  term  "/ou'"'3houid  not  be  ap- 
plied to  impacts  of  a  negligible  naiure.  For  example, 
we  know  that  a  pickup  truck  drivmg  down  a  proposed 
fence  line  laying  wire  has  Some  impact  on  aif  quality. 
However,  the  significance  of  this  impact  is  not 
normally  greet  enough  to  warrant  even  a  "low"  rating. 
In  coses  like  this,  the  impact  will  usually  be  marked 
"O"  or  the  element  left  off  the   worksheet. 

b.  It  is  recognized  that  some  environmental  elements  may 
defy  accurate  measurement  or  in-depth  analysis  with- 
in current  Bureau  capabilities  or  expertise.  The  nature 
of  the  action  as  well  as  type  and  degree  of  impact 
should  guide  in  the  decision  to  seek  outside  expertise 
Or  assistance. 
6-     Rernarks  —  Enter  clarifying  informe;ion. 
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1.    Action 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

ENVIRONMENTAL  ANALYSIS  WORKSHEET 


Exploration  and  Development  of  Geothermal  Resources 


2.    Stages  of  implementation 


Exploration 


3.    DISCRETE  OPERATIONS 


4.    COMPONENTS,   SUBCOMPONENTS. 
AND  ELEMENTS  IMPACTED 

5.    ANTICIPATED 
IMPACTS 

6.    REMARKS 

A.    AIR 

Particulate  Matter 

-L 

-L 

P 

B.    LAND 

Soil  Pollutant 

-L 

i 

Soil  Erosion 

-L 

-L 

-L 

-L 

-L 

-L 

-L 

o 

o 

> 

t 

^ 

C.    WATER 

Sediment  Load 

-L 

-L 

-L 

-L 

-L 

-L 

-L 

Ground  Water  Contamination 

-L 

-M 

A.    PLANTS  (Aquatic) 

H 

g 

(Continued  on  reverse) 
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DISCRETE  OPERATIONS 


COMPONENTS,  SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 

1 1 < <■ f- 

ANTICIPATED 

WPACTS                     j 

REMARKS 

B.    PLANTS  (Terrestrial) 
Lichens  Moss 

-L 

-L 

-L 

-L 

-L 

-L 

-L 

Grass  -  Forbs 

-L 

-L 

-L 

-L 

-L 

-L 

-L 

Shrubs 

-L 

-L 

-L 

-L 

-L 

-L 

-L 

, 

" 

c 

J 

C.    ANIMALS  (Aquatic) 

2 

£ 

O 

0 

z 

> 

D.    ANIMALS  fTefT-es/ria/J 

Manuals 

-L 

-L 

-L 

-L 

-L 

-L 

-L 

Birds 

-L 

-L 

-L 

-L 

-L 

-L 

-L 

Reptiles 

-L 

-L 

-L 

-L 

-L 

-L 

-L 

M'? 

A.    ECOLOGICAL  PROCESSES 

Succession 

-L 

At  drl]l  site 

hS 

^H 

E^ 

A.    LANDSCAPE  CHARACTER 

-L 

-L 

J 

> 

< 
S 
D 

B.    SOCIQCULTURAL  INTERESTS 
Attitudes  &  Expectations 

-L 

> 

Local  Regulatory 

-L 

1 

i 

INSTRUCTIO 


1.  Action  -  Enter  action  being  token,  analytic  step  for  which 
worksheet  is  being  used,  environmontal  viewpoint  of  im- 
pact, and  any  assumptions  relating  to  impact. 

a.  Worksheet  is  normally  used  to  analyze  "Anlicipated 
impacts"  of  action;  however,  it  may  be  used  to  analyze 
"Residual  Impacts."  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitigating  measures 
are  applied. 

b.  State  viewpoint  that  best  describes  environmental  im- 
pact- For  example,  a  fence  viewed  down  the  fence 
line  has  greater  impact  than  the  same  fence  viewed 
over  sn  entire  allotment.  Generally,  narrow  viewpoints 
better  illustrate  specific  impacts  than  will  broad 
viewpoints. 

c.  Assumptions  may  be  made  to  establish  a  base  for 
analysis  (e-g-  estimated  time  periods,  season  of  year. 
etc.). 

2-  Stages  of  ImplemeniaiioTJ  —  Identify  different  phases  of 
proposed  project  (e.g.  a  road  project  consists  of  survey, 
construction,   use,  and  maintenance  stages). 

3,  Discrete  Operations  —  Identify  separate  actions 
prising  a  particular  stage  of  implementation  (e. 
construction  stage  of  the  road  project  has  the  di 
operations  of  clearing,  grading,   and  surfacing). 

4.  Elements    Impacted  —  Enter    under    appropriate    headi 
environmental    elements    susceptible   to    impact    from 
end   alternstives.      Relevant  elements   not  contained 
digest    should    also    be    entered.       See    DLM    Manual 
Appendix  2,  Environmental  Digest. 
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Anticipated  Impact  —  Evaluate  anticipated  impact  on  each 
element  and  place  an  entry  in  the  appropriate  square  indi- 
cating degree  of  impact  as  low  (L,:,  medium  (M).  high  (H), 
no  impact  (O),  or  unknown  or  neglit^ahle  (X).  Preceed 
each  entry  by  a  plus  (+)  or  minus  (--)  sign  indicating  a 
beneficial  or  adverse  type  of  impact.  If  type  of  impact 
reflects  a  matter  of  opinion  or  is  not  known,  do  not  pre- 
ceed with  a  sign.  For  example,  cor.'^truction  of  a  wind  mill 
on  open  range  has  a  definite  visval  impact;,  however,  to 
some  people  the  effect  is  detrimental  while  to  others  it  is 
an  improvement.  By  not  entering  i  plus  (+)  or  minus  (-) 
sign  the  worksheet  is  kept  factual  and  unbiased-  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (s)  in  the 
appropriate  square. 

a.  The  measures  of  impact  (e.g.  low.  medium,  and  high) 
arc  relative  and  their  meaning  may  vary  slightly  from 
action  to  action.  The  term  "j'ou'"should  not  be  ap- 
plied to  impacts  of  a  negligible  nature.  For  example, 
we  know  that  a  pickup  truck  driving  down  a  proposed 
fence  line  laying  wire  has  some  impact  on  air  quality. 
However,  the  significance  of  this  impact^^  is  not 
normally  great  enough  to  warrant  even  a  "low"  rating. 
In  cases  like  this,  the  impact  will  usually  be  marked 
"O"  or  the  element  left  off  the    worksheet, 

b.  It  is  recognized  that  some  environmental  elements  may 
defy  accurate  measurement  or  in-depth  analysis  with- 
in current  Bureau  cupabilities  or  expertise.  The  nature 
of  the  action  as  well  as  type  end  degree  of  impact 
should  guide  in  the  decision  to  seek  outside  expertise 
or  assistance. 

6.     Remarks  —  Enter  clarifying  information. 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

ENVIRONMENTAL  ANALYSIS  WORKSHEET 


1.    Action 


Exploration  and  Development  of  Geothermal  ResourccE 


2.    Stages  of  implementation 


Production  Testing 


3.    DISCRETE  OPERATIONS 


A.    COMPONENTS,   SUBCOMPONENTS, 
AND  ELEMiiNTS  IMPACTED 


5.    ANTICIPATED 
IMPACTS 


6.    REMARKS 


A.    AIR 

Non  Condenslble  Gas 


B.  LAND 

Soil  Erosion 


Soil  Pollution 


Land  Use  Compatibility 


Land  Use  Suitability 


C.  WATER 

Sediment  Load 


Dissolved  Solids 


-L 


-L 


Chemical  Toxic  Substance 


Temperature 


Conform  Contaminate 


Acid  Balance 


Dissolved  Oxygen 


A.    PLANTS  (Aquatic) 


-L 


-L 


(Continued  cm  reverse) 
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DISCRETE  OPERATIONS 


COMPONENTS,  SUBCOMPONENTS, 
AND   ELEMENTS  IMPACTED 

ANTICIPATED 
IMPACTS 

REMARKS 

B.     PLANTS  fr^rres/rifl/J 

Moss   -  Lichens 

-M 

At  drill   sites 

Grass  forbs 

-M 

Shrubs 

-M 

c 

0 

C.    ANIMALS  (Aquatic) 

§ 

a. 

o 

o 

> 

J 

D.    AH\MALS  (Terrestrial) 

Mammals 

-I! 

At  drill  sites 

Birds 

-H 

Reptiles 

-H 

Man 

-H 

w? 

A.    ECOLOGICAL  PROCESSES 

.. 

a,;x 

■ 

=1 

sJ 

A.    LANDSCAPE  CHARACTER 

-M 

s 
p 

< 

< 

B.    SOCIOCULTURAL  INTERESTS 

Attitudes  &  Expectations 

-L 

Noise  at   the   site 

> 

Local  RegulatoiT- 

-L 

INSTR 

1.  Action  —  Enter  action  being  taken,  analytic  step  for  v/hich 
worksheet  is  being  used,  environmental  viewpoint  of  im- 
pact, and  any  assumptions  relating  to  impact. 

a.  Woriisheet  is  normally  used  to  analyze  "Anticipated 
Impacls"  of  action;  however,  it  may  be  used  to  analyze 
"Residual  Impacts."  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitigating  measures 
are  applied. 

b-  State  viewpoint  that  best  describes  environmental  Im- 
pact- For  example,  a  fence  viewed  down  the  fence 
line  has  greater  impact  than  the  same  fence  viewed 
over  an  entire  allotment.  Generally,  narrow  viewpoints 
better  illustrate  specific  impacts  than  will  broed 
viewpoints. 

c.  Assumptions  may  be  made  to  establish  a  base  for 
analysis  (e.g.  estimated  lime  periods,  season  of  year, 
etc.). 

2.  Stages  of  Implementation  —  Identify  different  phases  of 
proposed  project  (e.g.  a  road  project  consists  of  survey, 
construction,   use,   and  matniertance  stages). 

3.  Discrete  Operatiorjs  —  Identify  separate  actions  com- 
prising e  particular  stage  of  implementation  (e.g.  the 
construction  stage  of  the  road  project  bus  the  discrete 
operations  of  clearing,   grading,    and  surfacing). 

4.  Elements  impacted  —  Enter  under  appropriate  heading  all 
environmental  elements  susceptible  to  impact  from  action 
and  fliternalives.  Relevant  elements  not  contained  in  the 
digest  should  also  be  entered.  See  BLM  Manual  1791, 
Appendix  2,  Environmental  Digest. 
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UCTIONS 

5.  Anticipated  Impact  —  Evaluate  anticipated  impact  on  each 
element  and  place  an  entry  in  the  appropriate  square  indi- 
cating degree  of  impact  as  low  (L),  medium  (M),  high  (H), 
no  impact  (O),  or  unknown  or  negligable  (X).  Preceed 
each  entry  by  a  plus  (+)  or  minus  (-)  sign  indicating  a 
beneficial  or  adverse  type  of  impact.  If  type  of  impact 
reflects  a  matter  of  opinion  or  is  not  knov/n,  do  not  pre- 
ceed with  a  sign.  For  example,  construction  of  a  wind  mill 
on  open  range  has  a  definite  visual  impact;  however,  to 
some  people  the  effect  is  detrin.ental  while  to  others  it  is 
an  improvement.  By  not  enteriaj;  a  plus  (+)  or  minus  (-) 
sign  the  worksheet  is  kept  factiia!  and  unbiased.  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square. 

a.  The  measures  of  impact  (e-  g.  low,  medium,  and  high) 
are  relative  and  their  meaning  may  vary  slightly  from 
action  to  action.  The  term  "/oii'"should  not  be  ap- 
plied to  impacts  of  a  negligible  nature.  For  example, 
we  know  that  a  pickup  truck  driving  down  a  proposed 
fence  line  laying  wire  has  some  impact  on  air  quality. 
However,  the  significance  of  this  impact  is  not 
normally  great  enough  to  warrant  even  a  "low"  rating. 
In  cases  like  this,  the  impact  will  usually  be  marked 
"O"  or  the  element  left  off  the    worksheet. 

b.  It  is  recognized  that  some  environmental  elements  may 
defy  accurate  measurement  or  in-depth  analysis  with- 
in current  Bureau  capabilities  or  expertise.  The  nature 
of  the  action  as'  well  as  type  and  degree  of  impact 
should  guide  in  the  decision  to  seek  outside  expertise 
or  assistance. 


5.     Remarks  —  Enter  clarifying  informQtion. 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 


ENVIRONMENTAL  ANALYSIS  WORKSHEET 


1.    Action 


Exploration  and  Development  of  Geotherml  Resources 


2.    Stages  of  implementation 


Test  Drilling 


• 

4.    COMPONENTS.   SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 

s 

ANTICIPATED 
IMPACTS 

6.    REMARKS 

A.    AIR 

Particulate 

-M 

-L 

-L 

Non  Condensable  Gases 

-M 

Z 

a 

B.    LAND 

Soil  Pollutant 

-L 

Soil  Erosion 

-M 

-M 

-M 

2 

o 

^ 

§ 

C.    WATER 

Sediment  Load 

-M 

-M 

-M 

Dissolved  Solids 

-M 

-L 

Ground  Water 

-M 

Solid  Waste 

-L 

-L 

-L 

Conform 

-L 

-L 

-L 

Surface  Water 

-M 

A.    PLANTS  (Aquatic) 

s 

2 

(J 

3 

~ 

(Continued  on  reverse) 
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DISCRETE  OPERATIONS 


COMPONENTS,  SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 

ANTICIPATED 
IMPACTS 

REMARKS 

B. 

PLANTS  (Terreslriai) 

-H 

-H 

-H 

At  the  site 

i 

z 

C. 

ANIMALS  (Aquatic) 

i 

5 
u 

' 

a 

> 

J 

D, 

AWMALS  (Terrestrial) 

-H 

-H 

-H 

At  site 

Man 

-L 

-L 

-L 

"" 

A. 

ECOLOGICAL  PROCESSES 

Succession 

-H 

-H 

-H 

.    At  site 

s2 

Food  Relationships  & 

-H 

-H 

-H 

Community 

A, 

LANDSCAPE  CHARACTER 

-L 

-L 

-H 

< 

> 

< 

s 

B. 

SOCIOCULTURAL  INTERESTS 

Educational   Scientific 

-R 

-H 

-H 

Along  Oregon  Trail 

> 

Social  Welfare 

-L 

-L 

-L 

-L 

Attitudes  &  Expectation 

-M 

-M 

-M 

Local  Regulatory 

-M 

-M 

-M 

-M 

INSTR 

1.  Action  —  Enter  action  being  tuken,  analytic  step  for  which 
worksheet  is  being  used,  environmental  viewpoint  of  im- 
pact, and  any  assumptions  relating  to  impact- 

a.  Worksheet  is  normally  used  to  analyze  " Anlicipcited 
Impacts"  of  action;  however,  it  may  be  used  to  analy::e 
"Residual  Impacts."  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitigating  measures 
are  applied. 

b.  State  viewpoint  that  best  describes  environmental  im- 
pact' For  example,  a  fence  viewed  down  the  fence 
line  has  greater  impact  than  the  same  fence  viewed 
over  an  entire  allotment.  Generally,  narrow  viewpoints 
better  illustrate  specific  impacts  than  will  broad 
viewpoints. 

C.  Assumptions  may  be  made  to  establish  a  base  for 
analysis  (e.g.  estimated  time  periods,  season  o/  year. 
etc). 

2.  Stages  of  Implementation  —  Identify  different  phases  of 
proposed  project  (e.g.  a  road  project  consists  of  survey, 
construction,  use.   and  maintenance  stages). 

3.  Discrete  Operations  —  Identify  separate  actions  com- 
prising a  particular  stage  of  implementation  (e.g.  the 
construction  stage  of  the  road  project  has  the  discrete 
operations  of  clearing,  grading,   and  surfacing). 

4.  Elements  Impacted  —  Enter  under  appropriate  heading  all 
environmental  elements  susceptible  to  impact  from  action 
and  alternatives.  Relevant  elfments  not  contained  in  the 
digest  should  also  be  entered.  See  BLM  Manual  1791, 
Appendi)!  2,  Environmental  Digest. 


UCTIONS 

S,  Anticipated  Impact  —  Evaluate  anticipated  impact  on  each 
element  and  place  an  entry  in  the  appropriate  square  indi- 
cating degree  of  impact  as  low  (L),  .r.edium  (M),  high  (H), 
no  impact  (O),  or  unknown  or  neglifiable  (X).  Preceed 
each  entry  by  a  plus  (+)  or  minus  (-)  sign  indicating  a 
beneficial  or  adverse  type  of  impact.  li  type  of  impact 
reflects-  a  matter  of  opinion  or  is  not  known,  do  not  pre- 
ceed  with  a  sign.  For  example,  construction  of  a  wind  mill 
on  open  range  has  a  definite  visual  impact;  however,  to 
some  people  the  effect  is  detrimental  while  to  others  it  is 
an  improvement.  By  not  entering  a  plus  (+)  or  minus  (-) 
sign  the  worksheet  is  kept  factual  and  unbiased.  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square. 

a.  The  measures  of  impact-  (e.g.  low,  m-rdium.  and  high) 
are  relative  and  their  meaninK;  may  vary  slightly  from 
action  to  action.  The  term  7ou'" should  not  be  ap- 
plied to  impacts  of  b  negligible  nature.  For  example, 
we  know  that  a  pickup  truck  driving  down  a  proposed 
fence  line  laying  wire  has  some  impact  on  air  quality. 
However,  the  significance  of  this  impact  is  not 
normally  great  enough  to  warrant  even  a  "low"  rating- 
In  cases  like  this,  the  impact  will  ui^iually  be  marked 
"O"  or  the  element  left  off  the   worksheet. 

b.  It  is  recognized  that  some  environmental  elements  may 
defy  accurate  measurement  or  in-Jepth  analvsis  with- 
in current  Bureau  capabilities  or  expertise.  The  nature 
of  the  action  as  well  us  type  and  degree  of  impact 
should  guide  in  the  decision  to  seek  outside  expertise 
Or  assistance. 


6.     Remarks  —  Enter  clarifying  information. 
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Invitation  Letter  &  List  of 
Parties  to  whom  Letter  Sent 


An  Invitation   to  Attend  a   BLM  Sponsored 
Public  Information  Geothermal  Seminar 
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Vale,  Oregon 
March  14^  1974 


From  now  on,  two  important  and  exciting  words  will  play  a  very  necessary 
and  meaningful  role  in  our  lives  and  those  of  future  generations.  These 
vjords  are  "geothermal  steam",  a  source  of  energy  which  is  present  in 
Malheur  County. 

The  Vale  District,  Bureau  of  Land  Management,  is  sponsoring  several 
geothermal  information  seminars  for  local  governments  and  interested 
service  organizations  to  provide  you  with  some  knowledge  of  this  field 
and  to  give  you  an  idea  of  what  will  be  taking  place  in  your  area. 

Meetings  have  been  arranged  as  follows: 

Vale      -    March  25,  1974,  St.  Patrick's  Parish  Hall,  8:00  p.m. 
Nyssa     -    March  26,  1974,  Library  Meeting  Room,  8:00  p.m. 
Ontario   ~    March  27,  1974,  Room  W- 10,  Weese  Bldg.,  TVCC,  8:00  p.m. 

We  would  appreciate  having  one  or  more  representatives  from  your  group 
present  at  the  meeting  in  your  local  area.   However,  if  this  is  not 
practical,  the  door  will  be  open  at  any  of  the  three  meetings. 

A  short  field  trip,  not  more  than  two  hours,  will  be  held  at  10:00  a.m. 
Thursday,  March  28,  to  view  the  Vale  competitive  geothermal  lease  area. 
Environmental  impacts  will  be  discussed.  Transportation  will  be  provided 
by  the  federal  government. 

Sincerely  yours. 


George  R.  Gurr 
District  Manager 
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Malheur  County  National  Farmer's  Organization 

Hells  Canyon  4  Wheelers                " 

1   Watt  Wilcox,  President 

7o  Max  Castle 

Rt.  2 

Cousens  Motor  Company                 fl 

Ontario,  OR  97914 

Weiser,  ID  83672                    | 

Malheur  County  Farm  Bureau 

Paul  G-  Paulsen                      m, 

7o  Earnest  Seuell,  President 

Land  Matters  Committee                1 

R.  Rt. 

PNW  40  Wheel  Dr.  Assoc. 

Homedale,  ID  83628 

1547  Elliot  Ave,  S.E.                 _ 

Portland,  OR  97214                   1; 

Oregon  State  Highway  Department 

Ontario  Lions  Club 

Regional  Office 

7a  Jinmiie  Clayton,  President            jB 

LaGrande,  OR  97850 

410  E.  Idaho  Ave,                     % 

»'.  ' 

Ontario,  OR  97914 

Phil  W.  Schneider 

Northwest  Field  Representative 

Vale  Lions  Club                       ■ 

National  Wildlife  Federation 

7o  Orlin  Culbertson,  President 

8755  S.W.  Woods ide  Drive 

Vale,  OP  97918 

Portland,  OR  97225 

Big  Bend  Grange-Lawrence  Miller 

Ontario  Rotary  Club 

7o  Mrs.  Judith  Andregg,  Secretary 

7o  Willis  Hicks,  President              M 

Rt,  3 

1208  S.W,  11th                       %, 

Parma,  ID  83660 

Ontario,  OR  97914 

Ontario  Heights  Grange,  Leo  Fschida,  Master 

Boise  Four  Wheelers                    1  ■ 

7o  Karen  Rule,  Secretary 

227  Lexington 

Rt.  I,   Box  167 

Boise,  ID  83706 

Ontario,  OR  97914 

Idaho  Power  Company                    ■ 

Willowcreek  Grange,  Charles  Pettig 

Vale,  OR  97918 

7o  Mrs.  W.  W.  DeLong,  Secretary 

Rt.  2,  Box  198 

Vale  Warmsprings  Irrigation  Dist.       |P. 

Vale,  OR  97918 

318  A.  Street  West 

Vale,  OR  97918                      ^; 

Arock  Grange  -  Hazel  Fretwell 

7o  Mrs,  Lucile  Montgomery,  Secretary 

Oregon  State  Division  of  Lands            ! 

Jordan  Valley,  OR  97910 

155  Court  St.  South 

Vale,  OR  97918                      tt^ 

Oregon  Environmental  Council 

4315  SW  Corbett 

Duane  Town 

Portland,  OR  97201 

Soil  Conservation  Service              m] 

Vale,  OR  97918                      | 

Dairy  Herd  Improvement  Association 

%  Mrs.  Donna  Faw 

Grady  Romans,  Chairman                 ^: 

Rt,  1,  Box  44 

Vale  District  Advisory  Board            ■' 

Vale,  OR  97918 

Westfall,  OR  97920                   ■ 

Malheur  Dairy  Wives 

Malheur  County  Court                   ■ 

7o  Mrs.  Joe  Payne 

Malheur  County  Courthouse               B: 

Rt.  1 

Vale,  OR  97918 

Vale,  OR  97918 
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Mr.  Ted  Trueblood 
Associate  Editor 

Field  &  Stream 
719  8th  Ave.  S, 
Nampa,  ID  83651 


Alfred  Pottorff 

Malheur  County  Planning  Commission 

Malheur  County  Courthouse 

Vale,  OR  97918 


Wildlife  Management  Institute 
%  William  B^  Morse 

1617  N„E«  Brazee  St. 
Portland,  OR  97212 

Kiwanis  Club 

7o  Dr.  John  Easly,  President 

387  SW  4th  Ave. 

Ontario,  OR  97914 

Bureau  of  Reclamation 
Central  Snake  Projects  Office 
214  Broadway  Ave, 
Boise,  ID  83702 

Mr.  Hap  Logue,  Secretary 
Chamber  of  Commerce 
Ontario,  OR  97914 

Treasure  Valley  Rock  &  Gem  Club 

7o  John  Waggoner 

New  Plymouth,  ID  83655 

South  Board  of  Control 
Homedale,  ID  83628 

Northwest  Nazarene  College 
Nampa 5  ID  83651 

Oregon  Department  of  Geology  &  Mineral  Indust, 
Baker  Field  Office 
2033  1st  St. 
Baker,  OR  97814 

Idaho  Power  Company,  Planning  Branch 
P.  0.  Box  30 
Boise,  ID  83700 

Regional  Studies  Center 
College  of  Idaho 
Caldwell,  ID   83605 

Treasure  Valley  Motor  Cycle  Club 
7o  Robert  Lawrence,  Secretary 
1320%  Alameda  Dr. 
Ontario,  OR  97914 


Junior  Chamber  of  Commerce 
%  Bob  Appleton,  President 
1335  NW  4th  Ave. 
Ontario,  OR  97914 

TV  Kiwanis  Club 

%  Dan  Crosswhite,  President 

606  N,  8th 

Payette,  ID  83661 

The  College  of  Idaho 
Caldwell,  ID  83605 

North  Board  of  Control 
Nyssa,  OR  97913 

Mrs.  Maxine  Ryan,  Secretary 
Vale  Chamber  of  Commerce 
Vale,  OR  97918 

Mr.  Cecil  Langdon 

Oregon  State  Game  Commission 

Rt,  1 

Ontario,  OR  97914 

Malheur  Livestock  Association 
%   Kenneth  E.  Thayer,  President 
Rt.  1 
Ontario,  OR  97914 

Malheur  County  Historical  Society 
7a.  Mr,  W,  Dee  Dickenson,  President 
1065  SW  8th  Ave. 
Ontario,  OR  97914 

Mr.  Ralph  Lax-jxence,  President 
Chamber  of  Commerce 
Nyssa,  OR  97913 

Dr.  Emery  Skinner,  President 
Treasure  Valley  Community  College 
650  SW  6th  Ave. 
Ontario,  OR  97914 

Mr.  William  R.  Meiners 
Sierra  Club 
7717  Ustick  Rd. 
Boise,  ID  83700 
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Mr.  Jack  Warwick 

Sierra  Club,  Middle  Snake  Group 

2607  Holden  Land 

Boise,  ID  83700 

Harney  County  Electric  Company 
Burns,  OR  97720 

Idaho  Power  Company 
Payette,  ID  83661 


Mr.  Joe  Beach 

Izaak  Walton  League  of  America 

Vale,  OR  97918 

Idaho  Power  Company 
Ontario,  OR  97914 

Idaho  Power  Company 
Nyssa,  OR  97913 

American  Association  of  Univ.  Women 
7o  Karen  Sherve 
Vale,  OR  97918 
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Vale  Oregon  Irrigation  District 

Vale,  OR  97918 

Warmsprings  Irrigation  District 
Vale,  OR  97918 

Howard  Ego 

City  of  Vale  (Council) 

Vale,  OR  97918 

Chamber  of  Conanerce 

%  Mike  Sweet,  President 

46  W.   Court 

Weiser,   ID     83672 

Lions  Club 

%   Leonard  Adams 

Rt.  3 

Weiser,  ID  83672 

JayCees 

7o  Jack  Morgan,  President 

W.  7th  St. 

Weiser,  ID  83672 

Kiwanis  Club 
%  Edward  Robinson 
518  E-  Butterfield 
Weiser,  ID  83672 

Business  &  Professional  Women 
%  Mrs.  Richard  Jones,  President 
Rt.  3 
Weiser,  ID  83672 

Lady  Lions 
7o  Mrs.  Joe  Aubrey 
905  E.  Park 
Weiser,  ID  83672 

JayCettes 

%  Mrs.  Dick  Mooney 

Rt.  2 

Weiser,  ID  83672 

American  Legion 
%  Harold  Ward,  Commander 
230  Park  Drive 
Weiser,  ID  83672 

Fruitland  City  Council 
7o  C.  L.  Anderson 
522  1st 
Fruitland,  ID  83619 


Lions  Club 

%  Dirick  Nedry 

Nyssa,  OR  97913 

American  Legion 

%  Ralph  Armstrong,  Commander 

Nyssa,  OR  97913 

Toastmistress  Club 
7o  Mrs,  LaVeme  Shell 
Nyssa,  OR  97913 

Senior  Citizens 
%   Erma  Sparks 
Nyssa,  OR  97913 

Weiser  City  Council 
Weiser,  ID  83672 

Payette  City  Council 
Payette,  ID  83661 

Chamber  of  Commerce 

7o  Arden  Steiniker,  President 

Payette,  ID  83661 

Lions  Club 

%   Tom  Yokum,  President 

Payette,  ID  83661 

Kiwanis  Club 

7o  John  Campbell,  President 

Payette,  ID  83661 

Junior  Chamber  of  Commerce 
7o  Jim  Armstrong,  President 
Payette,  ID  83661 

JajrCettes 

7o  Janet  Miller 

Payette,  ID  83661 

Women's  Civic  League 
7=  Millie  Phillips 
1140  2nd  Ave.  S. 
Payette,  ID  83661 

Environmental  Protection  Agency 

Idaho  Operations  Office 

(Don  Gipe) 

422  W.  Washington 

Boise,  ID  83702 
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DIRECTORY  OF  SCHOOL  SUPERINTENDENTS  AND  PRINCIPALS 


Mr.  Ronald  Guyer,  Principal 
School  District  No.  1 
Brogan,  OR  97903 
473-2758 

Miss  Sandra  Mayfield 
School  District  No.  2  -  Rockville 
Rockville  Route 
Marsing,  ID  83639 
339-3258 

Mr.  Mel  Wiseman,  Principal 
School  District  No.  3 
Jordan  Valley,  OR  97910 
586-2274 

Mr.  Mike  Irons,  Superintendent 
School  District  No.  8C  -  Ontario 
497  S.  W.  Third  Avenue 
Ontario,  OR  97914 
889-5374 

Mr.  Gary  Wells,  Principal 
Senior  High  School 
1115  West  Idaho  Avenue 
Ontario,  OR  97914 

Mr.  Eugene  Bates,  Principal 
Junior  High  School 
573  S.  W.  Second  Avenue 
Ontario,  OR  97914 
889-5377 

Mr.  Robert  Patterson,  Principal 
George  Aiken  Elementary  School 
1297  West  Idaho  Avenue 
Ontario,  OR  97914 
889-5584 

Mr.  James  Callaway,  Principal 
Alameda  Elementary  School 
1252  Alameda  Drive 
Ontario,  OR  97914 
889-5497 

Mr.  Nicholas  Eddy,  Principal 
Cairo  Elementary  School 
Route  1 

Ontario,  OR  97914 
889-5745 


Mr.  Myron  Carpenter,  Principal 
Lindbergh  Elementary  School 
482  Southeast  Third 
Ontario,  OR  97918 
889-5578 

Mr.  Glenn  E.  Ward 
Superintendent-Principal 
School  District  No.  61 
Adrian,  OR  97901 
372-2335 

James  Holton,  Principal 
Adrian  Elementary  School 
Adrian,  OR  97901 
372-2337 

Mr.  Mark  Waite,  Superintendent 
School  District  No.  66  -  Harper 
Harper,  OR  97906 

Mrs.  Sandra  Dowell,  Principal 
School  District  No.  81  -  Arock 
Arock,  OR  97902 
586-2325 

Mr.  Eugene  Mills,  Superintendent- 
Principal 

Union  High  School  District  No.  1 
Jordan  Valley,  OR  97910 
586-2213 

Gerald  Cammann,  Principal 
Union  High  School  District  No,  3 
Vale,  OR  97918 
473-3181 

Dr.  Emery  J.  Skinner,  President 
Treasure  Valley  Community  College 
650  College  Boulevard 
Ontario,  OR  97914 
889-6492 

LeRoy  J,  Paulsen 

Malheur  County  School  Superintendent 

Malheur  County  Courthouse 

Vale,  OR  97918 


Ai-^ 


Mr.  Alvin  Hicks,  Principal 
May  Roberts  Elementary  School 
590  Northwest  Eighth 
Ontario,  OR  97914 
990-5379 

Mr.  Denzel  Weeks,  Principal 
School  District  No.  12  -  Juntura 
Juntura,  OR  97911 
277-3261 


Mr.  Donald  Browns,  Principal 

School  District  No.  42  -  Willowcreek 

Route  2 

Vale,  OR  97918 


Principal 

School  District  No.  51 
McDennitt,  NV  89421 
552-8709 


McDermitt 


Dr.  Edwin  Morgan,  Superintendent 
School  District  No.  15  -  Vale 
604  Cottage  Street  South 
Vale,  OR  97918 
473-3248 

Mr.  Frank  Dejrmonaz,  Principal 
Vale  Middle  School 
Vale,  OR  97918 
473-3259 

Mr.  W.  L.  McPartland,  Superintendent 
School  District  No.  26  -  Nyssa 
Nyssa,  OR  97913 
372-2275 

Mr.  Gene  Chester,  Principal 
Senior  High  School 
Nyssa,  OR  97913 
372-2287 

Mr,  Dan  Martin,  Principal 
Junior  High  School 
Nyssa,  OR  97913 
372-3378 

Mr.  Melvin  Munn,  Principal 
Nyssa  Elementary  School 
Nyssa,  OR  97913 
372-3313 

J.  Howard  Stone,  Principal 
School  District  No.  29  -  Annex 
Route  3 

Weiser,  ID  83672 
262-3280 
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Questions  asked  at  Geothermal 
Meeting  -  Vale,  March  25,  1974 


1.  Will  this  bring  in  many  people? 

2.  Is  there  any  jeopardy  of  current  uses  drying  up? 

3.  What  is  the  minimum  water  temperature  to  make  economically  feasible? 

4.  There  are  two  different  zones  in  area  -  how  do  we  control 
development  to  alleviate  future  problems? 

5.  Does  Vale  have  air  quality  control  region? 

6.  Would  this  be  perpetual  other  than  maintenance? 

7.  Would  there  be  initial  hot  water  supply  for  heat  exchanges? 

8.  Would  brine  from  underground  cause  subsidence? 

9.  Would  present  hot  water  well  dry  up? 
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Questions  asked  at  Geothermal 
Meetins  -  Ontario.  March  27.  1974 

1.  What  did  you  say  the  average  figures  were  on  drilling  an  8000  foot 
well?  Was  it  $125,000? 

2.  I  heard  the  Atomic  Energy  was  going  to  do  some  of  the  exploration. 
Is  this  so? 

3.  Is  BLM  doing  any  of  the  development  of  geothermal  steam? 

4«   For  each  particular  lease,  is  there  going  to  be  a  separate  hearing, 
or  is  this  going  to  be  the  only  one? 

5.  Did  you  say  it  had  mercury  vapor  in  it?  Isn't  that  dangerous? 

6.  How  will  you  handle  the  exploration  areas? 

7.  Will  it  be  for  a  large  block  of  acres? 

8.  How  long  before  any  of  the  proposed  areas  will  be  leased? 

9.  Does  any  of  the  money  come  back  to  the  county?  Do  you  know  how  much 
comes  back  to  the  county? 

10.  How  close  are  we  to  a  geothermal  well  in  the  immediate  area? 

11.  I  understand  there  is  already  private  ground  leased.  Do  you  know  how 
much? 

12.  Is  there  a  time  limitation  on  the  leases? 

13.  Can  they  tie  up  land  for  an  indefinite  time? 

14.  When  was  the  first  leases  issued  here? 

15.  What  happens  when  the  gas  and  oil  exploration  area  over-laps  the 
KGRA  area? 

16.  Hasn't  there  been  quite  a  bit  of  oil  and  gas  exploration  around  here 
over  the  years?  What  was  the  results? 
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Letter  Soliciting  Comment 
on 
Geothermal  Leasing 
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United  States  Department  of  the  Interior 


IN  REPLY  REFER  TO 

3220    (030) 


BUREAU  OF  LAND  MANAGEMENT 


P.    0      Box  700 

Vale,   OR  97918 


//C./7S- 


J  "L. 


/a/f:st  >->ia^//r,j     ^^' fecarc: 


Dear  Sir: 

The  Vale  District  office  of  the  Bureau  of  Land  Management  is  in  the  pro- 
cess of  writing  an  environmental  anlysis  on  the  effect  of  geotherraal 
development  on  the  approximate  area  of  the  enclosed  map.   The  map  symbol  for 
the  Vale  KGRA  (Knovm  Geothermal  Resource  Area)  Addition"  refers  to  the 
approximately  13,500  acres  southeast  of  Vale,  along  Lytle  Boulevard,  which 
will  be  leased  in  the  Spring  of  1975-   The  map  symbol  for  the  "Approximate 
Area  of  Vale  KGRA  EAR  (Environmental  Analysis  Report)  Supplement,"  refers 
to  the  area  that  will  be  covered  by  the  environmental  analysis  now  in  progress. 


The  enclosed  "Environmental  Analysis  Worksheet"  shows  the  specific  aspects 
of  the  environment  that  will  be  considered  in  our  report.   If  you  have 
any  comments  on  the  effect  of  geothermal  leasing  on  the  environment  of 
this  area,  we  would  appreciate  your  comments  by  February  1^,  1975- 

Public  meetings  were  held  prior  to  the  lease  of  the  13^+7  acres  of  the  ori- 
ginal Vale  Known  Geothermal  Resource  Area  in  the  Spring  of  197^-  Unless 
this  letter  generates  sufficient  interest  and  comment  to  justify  another 
public  meeting,  the  Vale  KGRA  Addition  will  be  leased  without  such  a 

meeting.  Your  comments  are  welcomed. 

cely  yours. 


.CONSERVE   Knci  n-qurp"^  ? 
^AMERICA'S   .n,nc±obUj:eb  c 

ENERGY   Enclosure  1  -  Map 

Enclosure  2  -  EAR  Worksheet 


W     R.    Papw^bth 

Acting  Dl'Btrict  Manager 


Save  Energy  and  You  Serve  America! 
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COMMENT  ON  QEOTHERMAL  LEASING 

IN  APPENDIX  3. 
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MU¥ 

Sherve,  Robert  (Karen) ;  President 

700  Main 

Vale,  OR  97918 

AMAX  Exploration  Inc. 
Dellechaie,  Geochemist 
H-TOk  Harlan  Street 
Denver,  CO  80212 

AMAX  Exploration,  Inc. 
Olson,  Harry  J. 
Geothermal  Geologist 
^704  Harlan  Street 
Denver,  CO  80212 

Agriculture,  Department  of 
Salem,  OR  97310 

Alcoa  Service  Corp. 
Alcoa  Building 
Pittsburg,  PA  I5219 

American  Legion 
fo   Armstrong,  Ralph 
Commander 
Nyssa,  OR  97913 

American  Legion 

Ward,  Harold,  Commander 

Weiser,  ID  83672 

American  Legion 
Reed,  Tom 
Commander 
Payette,  ID  83661 

American  Legion 
Co eke ran,  Fred 
Commander 
Vale,  OR  97918 


American  Termal  Resources,  Inc. 
5^05  Stockdale  Highway,  Suite  205 
Bakersfield,  CA  93305 

Anadarko  Production  Co. 

P.  0.  Box  9317 

Fort  Worth,  TX  76107 

Anderson,  C.L.,  Mayor 
522  1st  Street 
Fruitland,  ID  83619 

Andrus,  Cecil  (Governor  of  Idaho) 
Governor  of  Idaho 
State  Capitol  Building 
Boise,  ID  83700 

Arment,  Horace  L. 

(Local  Vale  -  Ontario  Area  Historian) 

1016  S.W.  2nd  Avenue 

Ontario,  OR  97914 

Armour,  L  H.,  Jr.  -  Room  19^1-0 
135  South  LaSalle  Street 
Chicago,  IL  60603 

Arock  Grange-Hazel  Fretwell 
^Montgomery,  Lucile  (Mrs.),  Secretary 
Jordan  Valley,  OR  979IO 

Assistant  to  Governor,  Natural  Resource 

Brauner,  Hal 

109  State  Capitol 

Salem,  OR  97310 

Associated  Press 
1200  N.  Curtis  Road 
Boise,  ID  83704 

Associated  Press 

fo  Kerttula,   Duane 

KYET 

Ontario,    OR  97914 
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Associated  Press 
Oregion  Building 
Uth  Floor 

1320  S.W.  Broadway 
Portland,  OR  97201 

Associated  Students 

University  of  Oregon 

M-111 

Erb  Memorial  Union 

University  of  Oregon 

Eugene,  OR  97403 

Audubon  Society  of  Oregon 
515  N.¥,  Cornell  Road 
Portland,  OR  97210 

Baldwin,  Alexander  T.,  Jr. 
Croton  Lake  Road 
Mount  Kisco,  NY  IO549 

Bank,  First  National  of  Oregon 
Nyssa  Branch 

209  Main 
Nyssa,    OR  9791^ 

Bank,  First  National  of  Oregon 

Ontario  Branch 

189  S.¥.  1st  Street 

Ontario,  OR  9791^ 

Bank,  First  Security  of  Idaho  NA 
2  South  8th 
Payette,  ID  83661 

Bank,  First  Security  of  Idaho  NA 
407  State  Street 
Weiser,  ID  83672 

Bank  of  Idaho 

130  N.  Plymouth  Avenue 

New  Plymouth,  ID  83655 

Bank,  Idaho  First  National 

210  Illinois  Avenue 
Council,  ID  83615 

Bank,  Idaho  First  National 
105  South  8th 
Payette,  ID  83661 


Bank,  Idaho  First  National 
34  East  Main 
Weiser,  ID  83672 

Bank,  U.S.  National  of  Oregon 
Nyssa  Branch 
500  Main 
Nyssa,  OR  97915 

Bank,  U.S.  National  of  Oregon 
Ontario  Branch 
281  S.W.  1st  Street 
Ontario,  OR  97914 

Bank,  U.S.  National  of  Oregon 
Vale  Branch 
264  A  Street 
Vale,  OR  97918 

Bank,  U.S.  National  of  Oregon 
West  Park  Plaza  Branch 
West  Park  Plaza 
Ontario,  OR  97914 

Bank,  Western 
Ontario  Branch 
319  S.W.  4th  Avenue  . 
Ontario,  OR  97914 

Bauman,  Larry  (Mayor) 
Nyssa,  OR  97915 

Big  Bend  Grange  -  Miller,  Lawrence 
io   Andregg,  Judy  (Mrs.)  Secretary 
Rt.  #3 
Parma,  ID  83660 

Berry,  George  W. 
Consulting  Geologist 
600  Spruce  Street 
Boulder,  CO  80302 

Blyth  Eastman  Dlllion  &  Company 
Max  Millis 

First  National  Bank  Tower 
Portland,  OR  97201 
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Bond,  Turner 
Ontario,  OR  97914 

Bonneville  Power  Administration 
P.  0.  Box  3621 
Portland,  OR  97208 

Bullock,  Reubern  L. 
P.  0.  Box  370 
Cody,  WY  82414 


Bunn,  Francis  B 
P.  0.  Box  939 
Honolulu,  HI 


Bunn,  Robert  B. 
P.  0  Box  939 
Honolulu,  HI  96808 

Burlington  Northern 
Jordan,  Charles  ¥. 
District  Mining  Geologist 
Coal  and  Miners,ls 
Energy  &  Minerals  Department 
Midland  Bank  Building 
Billings,  MT  59IOI 

Business  &  Professional  Women 

%   Jones,  Richard  (Mrs.)  President 

Rt.  #3 

Weiser,  ID  83672 

Byersdorf,  Lyman 
2517  Sixth  Avenue 
Seattle,  WA  98121 

California  Geothermal  Inc. 
11276  Ironwood  Road 
San  Diego,  CA  92131 

Cates,  Leonard  (Mayor) 
43  S.¥.  3rd 
Ontario,  OR  97914 

Chamber  of  Commerce 
Steiniker,  Arden,  President 
Payette,  ID  83661 

Chamber  of  Commerce 
Sweet,  Mike,  President 
46  W.  Court 
Weiser,  ID  83672 


Chamber  of  Commerce 
Nyce,  Ken,  President 
Stunz  Lumber  Company 
Nyssa,  OR  97913 

Chamber  of  Commerce 
Probasco,  Roy,  President 
Ontario,  OR  97914 

Chamber  of  Commerce 
Grant,  Jim,  President 
Vale,  OR  97918 

Chevron  Oil  Company 

225  Bush  Street 

San  Francisco,  CA  9410 4 

City  Desk 
Capital  Journal 
Statesman- Journal  Company 
Salem,  OR  97301 

Civitans 

Cox,  Steve,  President 

T.V.C.C. 

Ontario,  Oregon  97914 

College 

Eastern  Washington  State 
Kiver,  Eugene  P.,  Chairman 
Department  of  Geology 
Cheney,  WA  9800^ 

College  of  Idaho 
Caldwell,  ID  83605 

College 

Northwest  Wazarene 

Nampa,  ID  83651 

College 

Oregon  Technical  Institute 

Kurtz,  Earl 

Klamath  Falls,  OR  97601 

College 

Portland  State  University 
Hammond,  Paul  E. 
Department  of  Geology 
P.  0.  Box  751 
Portland,  OR  97 207 
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College,  Treasure  Valley  Community 
Skinner,  Emery  (Dr.) 
650  S.¥.  6th  Avenue 
Ontario,  OR  9791^ 

Collins,  Jack 
Ontario  City  Manager 
City  Hall 
Ontario,  OR  97914 

Grouse,  Carl  N.,  Director 
Department  of  Game 
600  North  Capitol  Way 
Olympia,  ¥A  98501 

Daily  Arugus  Observer 
310  S.W.  4th  Avenue 
Ontario,  OR  97914 

Davis,  Richard  B. 
Davis,  Robert  B. 
Davis,  Edward  S.,  Jr. 
l4l  East  25th  Street 
New  York,  NY  10010 

Democrat  -  Herald 
1915  1st 
Baker,  OR  97814 

Detrick,  R.G 
504  North  Avenue 
La  Grande,  OR  97850 

Douglas,  William  C 

Two  First  National  Plaza 

Chicago,  IL  60620 

EXXON  Company,  U.S.A. 
Normark,  Raymond  M. 
Exploration  Department 
P.O.  Box  120 
Denver,  CO  80201 

Earth  Power  Corporation 
1550  Bay  Street  #137 
San  Francisco,  CA  94123 

Earth  Power  Corporation 
Box  1566 
Tulsa,  OK  74101 


Eastern  Oregon  Outdoorsmen 
Wright,  Lawren,  President 
53  Beach  Avenue 
Nyssa,  OR  97913 

Ecology,  Department  of 
Biggs,  John  A.,  Director 
Olympia,  WA  98504 

Environmental  Education  Center 
Portland  State  University 
P.  0.  Box  751 
Portland,  OR  97 207 

Environmental  Statement  Project 

Be  skid,  Nick  J. 

Argonne  National  Laboratory 

9700  S.  Cass  Avenue 

Argonne,  Illinois  6o439 

Pedejral  Power  Commission 

Bureau  of  Power,  Section  of  Power- 

Shlpp,  Charles 

825  N.  Capitol  Street 

Washington,  D.C.   20426 

Field  &  Stream 

Trueblood,  Ted,  Associate  Editor 

719  8th  Avenue  Street 

Nampa,  ID  8 36 51 

Fischer,  Jake 
14  South  3rd 
Nyssa,  OR  97913 

Fish  Commission  of  Oregon 
Kruse,  Thomas  E.  (Dr.), 
State  Fisheries  Director 
307  State  Office  Building 
Portland,  OR  97 201 

Fisheries,  Department  of 

115  General  Administration  Building 

Olympia,  WA  98501 

Fisheries  and  Wildlife  Department  of 
Oregon  Cooperative  Fishery  Unit,  USDI 
Oregon  State  University 
Corvallis,  OR  97331 
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Fish  &  Wildlife  Service 
Division  of  River  Basin  Studies 
Reese,  Donald  H.,  Regional  Supervisor 
1500  N.E.  Irving  Street 
P.  0.  Box  3737 
Portland,  OR  97208 

Fishing  and  Hunting  News 
1201  Harrison  Street 
Seattle,  ¥A  98IO9 

Floral  Club 

Peterson,  Verne,  (Mrs.)  President 

1030  Center  Avenue 

Payette,  ID  83661 

Fowler,  Terrell 
703  Upland 
Midland,  TX  79702 

Gallatin,  Ronald  L. 
3899  Carrel  Blvd. 
Oceanside,  NY  II572 

Gate  City  Journal 
112  Main 
Nyssa,  OR  97913 

Geological  Survey 
P.O.  Box  3202 
Portland,  OR  97208 

Geothermal  Energy  Institute 

Finn,  Donald,  F.X. 

Managing  Director 

Suite   iJ-26 

680  Beach  Street 

San  Francisco,  CA  94109 

Greater  Snake  River  Land  Use  Congress 
Bivens,  Jim,  President 
P.  0.  Box  902 
Boise,  ID  83701 

Gulf  Mineral  Resources  Company 

Geothermal  Exploration 

Scott,  P.M. 

Coordinator  of  Operations 

Gulf  Building 

1780  South  Bellaire  Street 

Denver,  CO  80222 


Harney  County  Electric  Company 
Burns,  OR  97720 

Hatfield,  Mark  0.  (Senator) 
k6^   Old  Senate  Office  Building 
Washington,  D.C.  20510 

Hells  Canyon  Four  Wheelers 
Castle,  Max;  President 
Weiser,  ID  83672 

Herren,  Rodman  A. 
H73  W.  County  Road 
Palm  Beach,  FL  33480 

Hunt  International  Petroleum  Company 
Sanford,  Robert  M. 
Chief  Geologist 
1401  Elm  Street 
Dallas,  TX  75202 

Huseman,  Charles  N.,  Sr. 
Westgate  South 
700  New  Hampshire  Ave.  N.W. 
Washington,  D.C.   20037 

Hydrothermal  Energy  &  Minerals,  Inc. 

fo   Salomon,  F.  L 

80  Broad  Street 

New  York,  N.Y.  11004 

Hydrothermal  Energy  &  Minerals,  Inc. 
fo   Blshchoff,  Jerome  S. 
2908  First  National  Bank  Tower 
Portland,  OR  97 201 

Idaho  Power  Company 
Payette,  ID  83661 

Idaho  Power  Company 
Nyssa,  OR  97913 

Idaho  Power  Company 
Ontario,  OR  97914 

Idaho  Power  Company 
Grant,  Jim 
210  West  Main 
Vale,  OR  97918 

Idaho  Power  Planning  Branch 
P.  0.  Box  30 
Boise,  ID  83700 
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The  Idaho  Statesman 
1200  N.  Curtis  Road 
Boise,  ID  83700 

International  Paper  Company 
Strasfogel,  Andrew  L. 
220  East  l|2nd  Street 
New  York,  N.Y.   IOOI7 

Iseri  Realty  Agency 
Iserl,  George 
287  S.¥.  4th  Avenue 
Ontario,  OR  97914 

Izaak  Walton  League  of  America 
io   Beach,  Joe 
Vale,  OR  97918 

Izaak  Walton  League  of  America,  Inc. 

(Oregon  Division) 

Munro,  Rodrick  J.,  President 

3300  S.W.  Ridgewood  Road 

Portland,  OR  97225 

Jaycettes 

%  Mooney,  Dick  (Mrs.) 

Rt.  #2 

Weiser,  ID  83672 

Junior  Chamber  cf  Commerce 
700  Center  Avenue 
Payette,  ID  83661 

Junior  Chamber  of  Commerce 
Morgan,  Jack;  President 
16  E.  Idaho 
Weiser,  ID  83672 

Junior  Chamber  of  Commerce 
%   Appleton,  Bob:  President 
1336  N.W  4th  Avenue 
Ontario,  OR  97914 

KATU 

%   Eord,  Jeff 

Treasure  Valley  Community  College 

650  College  Boulevard 

Ontario,  OR  97914 


KBOI  Channel  2 
%   Kerttula,  Duane 
P  0.  Box  157 
Ontario,  OR  97914 

KEZI-TV 
News  Editor 
225  Coburg  Road 
Eugene,  OR  97401  (ABC) 

KGS-TV-Channel  8,  NBC 
News  Editor 
1501  S.W.  Jefferson 
Portland,  OR  97205 

KIVI  -  Channel  6 

1866  E.  Chrisholm  Drive 

Nampa,  ID  836 51 

KOAP  TV  -  Channel  10  NET 
2828  S.W.  Front  Street 
Portland,  OR  97201 

KOIN  TV  Channel  6,  CBS 
140  SW  Columbia  Street 
Portland,  OR  97201 

KOTI  -  TV 

News  Editor 

P.  0.  Box  2-K 

Klamath  Falls,  OR  97601 

KPTV  (News  Editor) 
Channel  12,  IND 
735  SW  20th  Place 
Portland,  OR  97208 

KSRV 

1725  N.  Oregon 

Ontario,  OR  97914 

KTVB 

Ford,  Jeff 

Treasure  Valley  Community  College 

650  College  Boulevard 

Ontario,  OR  97914 

KVAL  -  TV 

News  Editor 

P.O.  Box  1313 

Eugene,  OR  97401  (NBC) 
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KVDO  -  TV 
Mews  Editor 
P.O.  Box  2252 
Salem,  OR  97301 

KYET  -  Radio 

Box  157 

Ontario,  OR  97914 

Keep  Oregon  Green  Association 
P.  0.  Box  471 
2750  State  Street 
Salem,  OR  97308 

Kinney  Agency 

463  Park  Boulevard 

Ontario,  OR  97914 

Kiwanls  Club 

Campbell,  John;  President 
2072  Center  Avenue 
Payette,  ID  83661 

Klwanis  Club 

Robinson,  Edward;  President 
518  E.  Butterfield 
Weiser,  ID  83672 

Kiwanis  Club  (Treasure  Valley) 
%   Chavez,  Max;  President 
Navy  Recruiting  Station 
1147  SW  4  Avenue 
Ontario,  OR  97914 

Koenen,  Kenneth  H . 
Geophysicist 
Consultant  &  Contractor 
4063  S.E.  Pine  Street 
Portland,  OR  97214 

Kramer,  Terry,  Allen 
730  Park  Avenue 
Apt.  #  94 
New  York,  NY  10021 

LVO  Corporation 
P.O.  Box  2989 
Tulsa,  OK  74101 

Lady  Lions 

i   Aubrey,  Joe  (Mrs.) 
905  E.  Park 
Weiser,  ID  83672 


Land  Management  Bureau  of 
State  Director 
Federal  Building,  Room  334 
550  W.  Fort  Street 
Boise,  ID  83702 

Land  Matters  Committee 
PNW  4-Wheel  Drive  Association 
1547  Elliot  Avenue  S.E 
Portland,  OR  97214 

Land  Title  Escrow  Company 
70  S.W.  3rd  Avenue 
Ontario,  OR  97914 

Lions  Club 

io   Stelniker,  Arden;  President 
1637  1st  Avenue  South 
Payette,  ID  83660 

Lions  Club 

%   Adams,  Leonard;  President 

Route  #3 

Weiser,    ID  83672 

Lions  Club 
io  Dirlck  Nedry 
103  S.    3rd. 
Nyssa,    OR  97913 

Lions  Club 

%  Hammar,  Don,  President 
180  Sears  Drive 
Ontario,  OR  97914 

Lions  Club 
f  Morgan,  Ed 
851  1  St.  W. 
Vale,  OR  97918 

Malheur  County  Court 
Malheur  County  Courthouse 
Vale,  OR  97918 

Malheur  County  Farm  Bureau 
%   Seuell,  Earnest;  President 
R.  Rt. 
Homedale,  ID  83628 

Malheur  County  Historical  Society 
%   Dickenson,  Dick;  President 
1065  SW  8th  Avenue 
Ontario,  OR  97914 
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Malheur  County  National  Farmer's 

Organization 

fo   Wilcox,  Watt;  President 

Rt.  1 

Ontario,    OR  97914 

Malheur  County  Planning  Commission 

Pottorff,  Alfred 

Malheur  County  Courthouse 

Vale,  OR  97918 

Malheur  Dairy  Herd  Improvement 

Association 

%   Faw,  Donna,  (Mrs.) 

Rt.  1  Box  k^ 

vale,  OR  979l8 

Malheur  Dairy  Wives 
%   Payne,  Joe  (Mrs.) 
Route  1 
Vale,  OR  97918- 

Malheur  Enterprise 
263  A.  Street  W. 
Vale,  OR  97918 

Malheur  Livestock  Association 
fo   McElroy,  Tom;  Secretary 
Rt.  #2 
Vale,  OR  97918 

Markley,  Rodney  W  ,  Jr. 
815  Connecticut  Ave.  N  W. 
Suite  900 
Washington,  D  C.   20006 


Murray,  Robert 

Office  of  Energy  Research  &  Planning 

1267  Court  Street 

Salem,  OR  97301 

MacCall,  Lee  Arnne,  G. 
2620  S.W.  Georgian  Place 
Portland,  OR  97201 

McDerraltt  Community  Fund 
McDermitt,  NV  89^21 

National  Park  Service 
920  N.E.  7th  Avenue 
Portland,  OR  97232 

National  Park  Service 

Ft.  Vancouver  National  Historic  Site 

Vancouver,  WA  986 6 1 

National  Wildlife  Federation 
Schneider,  Phil  (Mr.) ; 
Western  Representative, 
8755  S.W.  Woodside  Drive 
Portland,  OR  97225 

Natural  Resources  Department  of 
Cole,  Bert  L.,  Commissioner 
Public  Lands  Building 
Olympia,  WA  985OI 

Natural  Resources  Department  of 
Division  of  Geology  &  Earth  Resources 
Olympia,  WA  9850H 
Ted  Livingston 


Miller  Foresta  Institute 
Director,  Miller,  Richard  (Dr. 
Box  620,  Route  1 
Carson  City,  NV  897OI 


Newscomers  Club 
Terrel,  Mary  Ann 
1107  River 
Payette,  ID  83661 


Mobil  Oil  Corporation 
P  0.  Box  5444 
Denver,  CO  80217 

Mobil  Oil  Corporation 
Special  Energy  Resources 
1050  17th  Street 
Denver,  CO  80202 


Nevada  Association  for  Progres- 
sive Fish  &  Game  Legislation 
%   Phodic,  Russel  D. 
685  E.  York  Street 
Sparks,  NV  89431 

Nevada  Cattlemen's  Association 
l43  Idaho  Street,  Room  2l6 
Elko,  NV  89801 
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Nevada  Organization  for  Wildlife 
P  0  Box  2U69 
Reno,  NV  89505 


Nevada  Woolgrowers' 
579  Second  Street 
Elko,  NV  89801 


Association 


Newcomers 

fo   Roberts,  J.H.  (Mrs.) 
1036  SW  5th  Avenue 
Ontario,  OR  97914 

Nishihara,  Tom 

1092  S.   Idaho  Avenue 

Ontario,  OR  97914 

North  Board  of  Control 

17  S.  1 

Nyssa,  OR  97913 

O'Net  V  M.,  Jr. 
Shearson  Hammill 
Ik  Wall  Street 
New  York,  NY  IOOO5 

Ontario  Basque  Club 
Echanis,  Dolores;  President 
Ontario,  OR  97914 

Ontario  Heights  Grange 
Tschida,  Leo;  Master 
Ontario  Heights 
Ontario,  OR  97914 

Ontario  Study  Club 

Mrs.  Bean,  Lewis;  President 

748  SW  4th 

Ontario,  OR  97914 

OptimiSjts 
fo   McKone,  Ron 
Ontario  Heights 
Ontario,  OR  97914 

Oregon  Association  of  Soil  & 
Water  Conservation  Districts 
Chrlstensen,  StanelyR.,  President 
Road  1,  Box  264 
MoMlnnvllle,  OR  97128 


Oregon  Cooperative  Wildlife 
Research  Unit,  USDI 
Bloscience  Building 
Oregon  State  University 
Gorvallis,  OR  97331 

Oregon  Environmental  Council 
Williams,  Lawrence  P.;  Execu- 
tive Director 
2637  SW  Water  Avenue 
Portland,  OR  97201 

Oregon  Environmental  Quality, 
Department  of 
P.  0.  Box  231 
Portland,  OR  97205 

Oregon,  Geology  &  Minerals 
Industries,  Department  of 
Baker  Field  Office 
2033  First  Street 
Baker,  OR  978l4 

Oregon, Geology  &  Minerals 
Industries,  Department  of 
Corcoran,  "Raymond  E.,  State  Geologist 
1069  State  Office  Building 
Portland,  OR  97 201 

Oregon,  Governor  of 
208  State  Capitol 
Salem,  OR  97310 

Oregon  Historical  Society 
1230  SW  Park  Avenue 
Portland,  OR  97205 

Oregon,  Salem 
Cox,  William  S.,  Director 
Division  of  State  Lands 
1445  State  Street 
Salem,  OR  97310 

Oregon  State  of 
Division  of  State  Lands 
20  Agriculture  Building 
Salem,  OR  97310 

Oregon  State  Division  of  Lands 
155  Court  Street  South 
Vale,  OR  97918 
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Oregon  State  Forestry,  Department  of 
2600  State  Street 
Salem,  OR  97310 

Oregon  State  Game  Commission 
Langdon,  Cecil 
Route  #1 
Ontario,  OR  97914 

Oregon  State  Game  Commission 
McKean,  John  W. ;  Director 
P.  0.  Box  3503 
Portland,  OR  97208 

Oregon  Statesman 
City  Desk 

Statesman-Journal  Company 
Salem,    OR  97301 

Oregon  Student  Public  Interest 
Research  Group  (OSPIRG) 
McCarthy,  Steve 
40  8  S¥  2nd  Street 
Portland,  OR  97204 

Outdoor  Recreation^ Bureau  of 
Pacific  NW  Regional  Office 
1000  Second  Avenue 
Seattle,  WA  98l04 

Pacific  NW  Forest  &  Range  Experiment 

Station 

P.O.  Box  3l4l 

Portland,  OR  97208 

Packwood,  Robert  ¥.,  Senator 
6327  New  Senate  Office  Building 
Washington,  D.C.   20510 

Park  Improvement  Club 
Lee,  Barbara  (Mrs.) 
Rt.  #2 
Ontario,  OR  97914 

Payette  County  Rodeo  Board 
Coble,  Ray,  President 
Fruitland,  ID  83619 

Payette  Merchants  Committee 
Blackmere,  Lloyd  (Mr.) 
2230  Center  Avenue 
Payette,  ID  83661 
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Payette  Municipal  Development  Corp. 

Kinney,  Art;  President 

Box  159 

Payette,    ID  83661 

Payette  School  Board 
Waine,  D;  Charlman 
2033  Decker  Drive 
Payette,  ID  83661 

Payette  Shrine  Club 
McWilliams,  Cecil  (Mr.) 
338  North  4th 
Payette,  ID  83661 

Phillips  Petroleum  Co. 

P.O.  Box  752 

Del  Mar,  CA  92014 

Pressley,  George  (Mayor  of  Vale) 
Mayor  of  Vale 
317  W.  St.  Street 
Vale,  OR  97918 

Realty,  Baker  City 
130  S.W  2nd  Avenue 
Ontario,  OR  97914 

Realty,  Cunningham 
301  A  Street  East 
Vale,  OR  97918 

Realty,  Dealy  Inc. 
192  SW  3rd  Avenue 
Ontario,  OR  97914 

Realty,  Flying 

%   Johnson,  Kenneth 

Box  606 

Vale,  OR  97918 

Realty,  Grigg  &  Tax  Service 

%   Grigg,  Dick 

Box  D 

Vale,  OR  97918 

Realty,  Parker  Paul 
11  S  W.  3rd  Avenue 
Ontario,  OR  97914 


Reclamation  Bureau  of 

Welch,  John;  Realty  Specialist 

Boise,  ID  83724 
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Reclamation, Bureau  of 
Central  Snake  Projects  Office 
2lU  Broadway  Avenue 
Boise,  ID  83702 

Regional  Studies  Center 
College  of  Idaho 
Caldwell,  ID  83605 

Register  Guard 
10th  &  High  Streets 
Eugene,    OR   97^01 

Reynolds  Metal  Company 
Michell,  Wilson  D 
Assistant  Chief  Geologist 
Richmond,  Virginia  232l8 

Roehr,  Wesley  0  ,  Mayor 
1018  N.  6th 
Payette,  ID  83661 

Ronnels,  John  S. 
1150  North  Lake  Road 
Lake  Forest,  IL  60OI+5 

Rotary  Club 

Frost,  Jack;  President 
1286  Frost  Way 
Ontario,  OR  9791^1 

Sagebrush,  The 

Editor 

University  of  Nevada 

Reno,  NV  89106 

Sawada,  Shinryo,  Rev. 
478  S.E.  2nd  Avenue 
Ontario,  Or  9791U 


Schlapfer,  T.A. 
Forest  Service, 
P.O.  Box  3623 
Portland,  OR  97208 


Regional  Forester 
USDA,  Region  6 


School,  Alameda  Elementary 
Callaway,  James;  Principal 
1252  Alemeda  Drive 
Ontario,  OR  97914 


School,  Cairo  Elementary 
Eddy,  Nick  (Mr.) 
Route  #1 
Ontario,  OR  97914 

School,  District  #1 
Guyer,  Ronald  (Mr.) 
Brogan,  OR  97903 

School,  District  #1 

Shook,  Alberta,  Principal  (Mrs.) 

Jordan  Valley,  OR  97910 

School,  District  #2 
Mayfield,  Sandra  (Miss) 
Rockville  Route 
Marslng,  ID  83639 

School,  District  #  8C 
Irons,  Mile  (Mr.) 
497  S.W.  Third  Avenue 
Ontario,  OR  97914 

School,  District  No.  12 
Weeks,  Denzel  (Mr.) 
Juntura,  OR  97911 

School,  District  #15 

Morgan,  Edwin,  (Dr.)  Superintendent 

604  Cottage  Street  South 

Vale,  OR  97918 

School,  District  #  26 
McParland,  Walter  L.  (Mr.) 
Nyssa,  OR  97913 

School  District  #  29  -  Annex 
Stone,  Howard,  J.  (Mr.) 
Route  #  3 
Weiser,  ID  83672 

School  District  #  42 
Wiseman,  Mel,  (Mr.)  Principal 
Route  #2 
Vale,  OR  979l8 

School  District  #51  - 
Mr.  McDermltt;  Principal 
McDermitt,  NV  89421 
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School  District  No.  6l  -  Adrian 

Ward,  Glenn  E   (Mr.) 
Adrian,  OR  97901 

School  District  #  66   -   Harper 
Waite,  Mark;  Superintendent 
Harper,  OR  97906 


School  District  #  66 
Mr.  Matthews,  Les 
Harper,  OR  97906 


Harper 


School  District  #  81  -  Arock 
Dowell,  Sandra  (Mrs.) 
Arock,  OR  97902 

School,  Aiken,  George  Elementary 
Patterson,  Robert  (Mr.) 
1297  West  Idaho  Avenue 
Ontario,  OR  97914 

School,  Elementary 
Holton,  James  (Mr.) 
Adrian,  OR  97901 

School,  Junior  High 
Martin,  Dan;  Principal 
Nyssa,  OR  97913 

School,  Junior  High 
Mr.  Bates,  Eugene,  Principal 
537  S  W  Second  Avenue 
Ontario,  OR  97 91^ 

School,  Lindbergh  Elementary 
Myron  Carpenter,  Principal 
k-82   Southeast  Third 
Ontario,  OR  9791^ 

School,  Middle 
Deymonaz,  Prank  (Mr.) 
Vale,  OR  97918 

School,  Nyssa  Elementary 
Munn,  Melvin;  Principal 
Nyssa,  OR  97913 


School,  May  Roberts  Elementary 
Hicks,  Alvin;  Principal 
590  N.W.  Eighth  ■  . 

Ontario,  OR  9791^ 

School  Superintendent  - 
Malheur  County 
251  B.  Street  West 
Malheur  County  Courthouse 
Vale,  OR  979l8 

School,  Senior  High 
Chester,  Gene  (Mr.) 
Nyssa,  OR  97913 

School,  Senior  High 
Wells,  Gary  (Mr.) 
1115  West  Idaho  Avenue 
Ontario,  OR  9791^^- 

School,  Union  High,  District  #1 
Mills,  Eugene  (Mr.) 
Jordan  Valley,  OR  9791O 

School,  Union  High,  District  #  3 
Caraman,  Gerald;  Principal 
Vale,  OR  97918 

School,  Vale  Elementary 
Staley,  Sola,  Librarian 
6oU-   Cottage  Street  S. 
Vale,  OR  979l8 

Senior  Citizens 
fo   Sparks,  Erma 
Nyssa,  OR  97913 

Shell  Oil  Company 
Garrett,  Lee 
Box  48l 
Houston,  TX  77OOI 

Sierra  Club 
Middle  Snake  Group 
Warwick,  Jack  (Mr.)  • 
2607  Holden  Lane 
Boise,  ID  83705 
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Snake  River  Gem  Club 
0.  J.  Elliot,  President 
715  North  6th  Street 
Payette,  ID  83661 

Soil  Conservation  Service, 
P.  0.  Box  399 
Ontario,  OR  97914 

Soil  Conservation  Service 
Technical  Service  Center 
701  N.W.  Glisan 
Portland,  OR  97208 

Soil  Conservation  Service 
State  Conservationist 
Webber,  A.J. 
1218  S.W.  Washington 
Portland,  OR  97 20 5 

Soil  Conservation  Service,  Vale 
P.  0.  Box  657 
Vale,  OR  97918 

South  Board  of  Control 
Homedale,  ID  83628 

Southeast  Oregon  Council  of  Governments 
Cook,  Roy;  Director 
252  B.  Street  W  . 
Vale,  OR  97918 

Southeast  State  Wildlife  Commission 

Box  8 

nines,  OR  97738 

Sport  Fisheries  &  Wildlife,  Bureau  of 
P.  0  Box  3737 
Portland,  OR  97208 

State  Clearing  House 
Salley  Reagan 
2ij-0  Cottage  Street  N.E. 
Salem,  OR  97310 

State  Engineer 
Wheeler,  Chris,  L 
1178  Chemeketa  St.  N.E. 
Salem,  OR  97310 


State  Highway  Division 
State  Highway  Building 
Salem,  OR  97310 

State  Highway  Division 

Environmental  Section 

fo   Byrad,  Donald  R.  ;  Environmental 

Director 

State  Highway  Building 

Salem,  OR  97310 

State  Highway  Division 
State  Parks  &  Recreation  Section 
Talbot,  David  G.;  Superintendent 
Salem,  OR  97310 

State  Lands  Division  of 
Cox,  William  S.,  Director 
I4il5  State  Street 
Salem,  OR  97310 

State  Soil  &  Water  Conservation  Commissio 
Svalberg,  Bud  F.A.;  Director 
217  Agriculture  Building 
635  Capitol  Street  N.E. 
Salem,  OR  97310 

Straub,  Robert  (Governor  of  Oregon) 
Governor  of  Oregon 
208  State  Capltel 
Salem,  OR  97310 

Survival  Center 
Curt  Kutay 
Suite  1,  EMU 
University  of  Oregon 
Eugene,  OR  97^03 

T.V.   Kiwanis  Club 

fo   Crosswhite,  Dan;  President 

606  North  8th 

Payette,  ID  83661 

Teck,  Erice  Von 
1110  So.  10th  Street 
Coos  Bay,  OR  974-20 

Themial  Resources  Inc. 
39  Broadway,  31st  Floor 
New  York,  N.Y.   IOOO6 
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Thiel,  Mary;Manager 

Dlay  Care  Center  for  Migrant  Children 

P.O.  Box  203 

Ontario,  OR  9791^ 

Times -Herald 
P.O.  Box  473 
Burns,  OR  977 20 

Tea stml stress  Club 

%   Shell,  LaVerne  (Mrs.) 

Nyssa,  OR  97913 

Treasure  Valley  Motor  Cycle  Club 
Lawrence,   Robert 
1320|-  Alameda  Drive 
Ontario,  OR  97914- 

Treasure  Valley  Rock  &  Gem  Club 

%  Waggoner,  John 

New  Plpiouth,  ID  83655 

U.S  Department  of  the  Interior 
Regional  Solocitor 
P.O.  Box  3621 
Portland,  OR  97208 

U  S.  Geological  Survey 
Robinson,  James  H. 
Ground-Water  Hydrologist 
Water  Resources  Division 
P.O.  Box  3202 
Portland,  OR  97 20 8 

U.S.  National  Bank 
Mr.  Don  Young 
500  Main 
Nyssa,  OR  97913 

U.S.   Sec.  of  Interior 
Sampsel,  Roy;  Special  Asst. 
P.O.  Box  3621 
Portland,  OR  97208 

Ullman,   Al,  Representative 

2410  Rayborn  House  Office  Building 

Washington,  D  C.   20515 
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Union  Geothermal  Division 
Isselhardt,  Courtney,  Geologist 
Union  Oil  Company  of  California 
P.  0.  Box  6854 
Santa  Rosa,  CA  954o6 

Union  Oil  Company  of  California 

P.  0.  Box  7600 

Los  Angeles,  CA  9005I 

United  Press  International 
%  Moore,  Christine 
Foothill  Drive 
Ontario,  OR  97914 

Vale  District  Advisory  Board 
Grady  Romans,  Chairman 
Westfall,  OR  97920 

Vale  Grange 

Orvllle  Nichols,  Master 

Vale,  OR  97918 

Vale  Oregon  Irrigation  District 
Vale,  OR  97918 

Vale-Warmsprings  Irrigation  District 
318  A.  Street  West 
Vale,  OR  97918 

Washburn,  Armin 

Noble  Grand 

lOOF 

Payette,  ID  83661 

Washington  State  Sportsmens  Council 

Nelson,  Howard  E. ;  Secretary 

Box  569 

Vancouver,  WA  98660 

Water  Resources  Board 
Gustafson,  Fred  D;  Director 
1158  Chemeketa  St.  NE 
Salem,  OR  97310 

Waters,  George  W. 
124  Rumson  Road 
Rums on,  N.J.   07760 
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Westberg,  Bart  (Mayor) 
Weiser,  ID  83672 

Wheatley,  John 
555  17th  Street 
Denver,  CO  80202 

Wildlife  Management  Institute 
%   Morse,  William  B. 
1617  N.E.  Brazee 
Portland,  OR  97212 

Wlllowcreek  Grange       *"" " 
Charles  Rettig,  Master 
Vale,  OR  97918 

Wolf,  Marvin 
P.O  Box  1715 
Denver,  CO  80201 

Wolfe,  Melvln 

311  South  Magnolie  St. 

Denver,  CO  80222 

Women's  Civic  League 
Mrs.  Millie  Phillips 
11^0  Second  Avenue  So. 
Payette,  ID  83661 

Women's  Club  of  Vale 
Barkley,  Walter  (Mrs.) 
Box  174 
Vale,  OR  97918 

Woodward-Gizienski  &  Associates 
Blrkhahn,  Phillip 
34-6  Kurtz  Street 
San  Diego,  CA  9211O 

Yraguen,  Frank 

Malheur  County  District  Attorney 

Vale,    OR   97918 
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Appendix  V 


Responses 
to 
Letter  Soliciting  Comment 
on 
Geothermal  Leasing 
(Appendix  III) 
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Appendix  V 


The  replies  to  our  letter  soliciting  comments  on  environmental  impact  of 
geotherraal  leasing  in  the  Vale  area  have  been  analyzed. 

With  few  exceptions  the  responses  fell  within  the  framework  of  our 
environmental  analysis.  Few  impacts  were  mentioned  by  respondents  that 
were  not  covered  and  mitigated  to  the  maximum  in  the  EAR,  and  few  impacts 
were  mentioned  by  the  respondents,  which  they  felt  were  of  greater  concern 
than  what  we  assigned  to  them  in  the  analysis. 

The  exceptions  are: 

1.  The  beneficial  impacts  of  geothermal  development.  We  did  not  go 
into  detail  about  the  beneficial  economic  impacts  on  the  people 
of  the  county.  The  detail  to  which  one  respondent  suggested  is 
beyond  the  realm  of  this  environmental  analysis. 

2.  Nothing  is  known  (in  this  office)  about  the  existence,  distribution, 
etc.,  of  the  proposed  rare  or  endangered  plants,  therefore,  they  are 
not  taken  into  consideration  in  the  analysis.  The  proposed  geothermal 
action  is  not  expected  to  have  any  significant  detrimental  or 
beneficial  affect  on  these  plants  if  they  do  occur  within  the 
analysis  area. 

A  common  indication  from  the  respondents  and  a  problem  of  soliciting 
comments  on  a  proposed  action  of  this  nature  and  magnitude  is  a  lack  of 
knowledge,  on  the  respondent's  part,  of  the  entire  process  with  related 
problems  and  mitigating  measures. 


A^-i 


JAN  2  2  1975 


To:      EAR  data  -  Yale  KGRA 

From:      Vale  District  '/fildlife   Bioloj^ist 

Subject:      R.T-e   Flora 

¥v5.  A.  G.  Siddall,  L'h.axrmrm,  Ore;.^on  Chapter  of  The  I^ature  Conservancy, 
contacted  us  by  letter  of  January  lit,  197^5  to  comment  on  the  occurance 
of   four   species  of  rlants  which  mi--ht  occur  T/ithin   the   KGRA. 

On  Jnnuary  ?.?,    I'-JlS,    I   contacted  la    tea  Johnston,    Assistant   Curator  of 
the  Oregon  State   Unn.versity  Herbarium,    Corvallis,  i'\rith  regard  to  the 
stntu.3  of  these  plant  species.      She  provided  the   following  information: 

Astragalus  nudisiliguus  occurs   along   the   Snake   River  valley  and 
associated  valleys.      The   13^000   acres  within   the   Vale  KGRA 
would  not  constitute   a   significant  portion  of  its  distribu- 
tion. 


Gr_yptrmtha  protT^ia,    Sriogoni.im  ochrocephalum   ssp.   calcareum,    and 
Hackelia  patens  are   all   nlants  associated  wi.th  t>ie  Miocene    sed- 

irnents  of  ilncient  lake  Pnyetbe  -  especially  the   outcropnings 
of  the  Haroer/ii'/estfal  1    n^ea.      Because   this   formation  is  not 
exposed  vn.thin   the   Vale   KGRA  it  is  not   likely  that  these 
speci'-^s  occur  within  it. 


JL, 
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JAN  E  B  1975 
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JAMES  T.  FLANAGAN.  M.  D. 

PHYSICIAN 

DiAONOsis  AND   Internal   Medicine 

910  S.  W.  THIRD  AVE. 

ONTARIO.   OREGON 


11  February  I974 


George  Gurr 
Route  2„   Box  33A 
Vale,  Or^egon 

Dear  George: 


In  our  discussion  of  exploration  for  geotheriTial  sites  in  Malheur  County,  you 
seemed  to  imply  that  we  needed  industries  and  industrial  grovrth  in  Malheur 
County.   I  think  the  charm  of  this  area  is  the  fact  that  it  is  not  polluted 
and  overpopulated  and  despoiled  by  industrial  gro^^^h  and  it  is  the  reason 
that  so  many  of  us  came  to  this  area  from  cities  and  industrialized  areas. 
Wiile  It  13  quite  typical  of  the  usual  JUnerican  drive  to  want  to  industrialize 
l"}   f^'f  ,?"^  ^"^^^"^^  '^^^^  ^"d  b^i^  i"  money  as  well  as  the  myriad  of  problems 
TT  *  f  ^^T  industrialization,  I  think  it  is  wise  to  leave  a  few  areas  in  the 
united  States  that  are  not  this  way  and  that  are  relatively  unspoiled.   If 
we  have  a  rapid  influx  in  population,  certainly  our  hunting  and  fishing  as 
we  know  at  will  disappear,  just  as  it  has  in  the  East. 

I  think  we  have  a  good  thing  and  I  would  like  to  see  us  keep  it  that  way 
and  I  hope  that  the  geothermal  exploration  doesn't  pan  out  any  better  than 
the  sas  and  oil  exploration  -has  over  the  past  50  years  in  this  area.  Heavens 
knows  that  If  a  person  wants  industrialization  and  population  density,  there 
are  plenty  of  places  in  the  United  States  he  can  go  and  find  it;  whereas, 
finding  some  of  the  decent  places  to  live  where  pollution  is  Just  moderate, 
IS  a  problem  and  this  is  one  of  the  few  relatively  unspoiled  areas  left. 

I  am  sure  the  Chamber  of  Commerce  in  Vale  feels  differently  about  this,  as 
do  many  businessmen  because  it  is  the  hallmark  of  our  culture  to  seek  the 
almighty  dollar  and  to  try  to  make  as  much  money  as  possible  and  to  be  as 
busy  as  possible  and  these  are  the  same  people  who  are  insisting  that 

a^'c'i^ji^^r-L^.-'Nci-'"' '"'  ''''^™^"  ^°"^ '°  '"'^  ^^^^'  "^^^^  ^^^  ^-^°— ^ 


When  the_weather  gets  good  and  one  can  travel  about,  I  certainly  would  appreciate 
your  givxng  me  a  call  and  seeing  if  we  can  arrange  to  see  some  of  the  areas 
Im  Malhexir  County  that  I  haven't  visited.   I  think  it  would  be  an  exciting 


I  Sincerely,         ,     JV- 

\      .,_   .  ..  '  ■  ,  -  ' 

James  T.    'Planaoyin     m     n  '  ^- 


r 
I 


James  T.   Flanagan,   M.   D. 
rTP/csa 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

BUREAU  OF  OUTDOOR  RECREATION 

NORTHWEST    REGION 

laaO    SE60»JD    AVEHUII 

SCOTTUE.,  .WACHIMCTClM    091O«1 

C'V.i  l::. ■,:.,. ,  .  . .   .  .  ',  :..:■.. '.  • :' 


Memoranduiii 
To: 

From: 


Acting  District  Manager,  Bureau  of  Land  Management,  Vale, 
Oregon 

Regional  Director,  Northwest  Region,  Bureau  of  Outdoor 
Recreation 


Subject:  Vale  KGRA  Addition  Environmental  Assessment 


As  indicated  on  the  attached  map,  the  proposed  project  area  is  traversed 
by  the  route  of  the  Oregon  Trail.  A  5-mile  segment  of  the  route  found 
to  liave  high  potential  for  public  recreation  during  this  Bureau's  recent 
study  (Lytle  Pass  Segment)  lies  almost  entirely  within  the  project  area. 
The  segment  includes  approximately  2.2  miles  of  discontinuous,  visible 


Oregon  Trail  ruts, 
project  area  in  and 


Four  historic  sites  are  located  just  outside  the 
near  Vale, 


Portions  of  map  and  narrative  supplements  to  the  Bureau's  study  report, 
covering  the  project  area,  are  included  for  reference.  Both  the  report 
and  supplemental  materials  are  in  the  draft  review  stage  and  are  subject 
to  change.  To  protect  potentially  vulnerable  historic  remnants  and 
artifacts,  exact  locations  of  historic  sites  and  route  segments  should 
not  appear  in  the  report  unless  suitable  protective  measures  are  at  hand. 
Your  District  Office  participated  in  the  study  and  should  have  a  copy  of 
the  draft  report. 

The  environm.ental  analysis  should  include  a  discussion  of  the  Oregon 
Trail  in  the  project  area,  probable  impacts  on  historic  remnants,  public 
recreation  potentials,  and  mitigation  measures. 


Maurice  H.  Lundy 
Regional  Director 


Enclosures 
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TOM   McCALL 

GOVERNOR 


DEPARTMENT 'q(=^-^(^'\;r{f-;,:'yfnSnu' 

GEOLOGY  AND  MINERAL  INDUSTRIES 


BAKER  FIELD  OFFICE 

2033   FIRST  STREET      •      BAKER,  OREGON      •      97314      •      Phone  (503)  523-3133 

December  23,    1974 


Mr.   If.   R.   Papworlh 
Actiin,";   District  i-ianaper 
liureau  of  Land  i iana/^eraont 
P.    [j.    \:>ox  7'-'U 
Vale,    Oreron   'i7^)Ui 

D:.ar  l-h-".    Papvrorih: 

lliank  you  for  your  letter  of  December  17,  1974  requesting 
coniineritG  on  the  environmental  analysis  of  the  Vale  KGitA.  I  am 
oncloGin;-  the  cnvironjiientaL  analysis  work  sheet  vrith   r.;y  cojiunents. 
I  feel  th.Mu  the  significant  impact  will  occur  only  after  substan- 
tial ('^cotli'-r-ial  resources  are  discovered  and  proven  by  deep  driLl- 
in^j;.   ii:-!]xict  durLn-  the  initial  sta;;eG  of  gcopfiysical  surveys  and 
shaJ-lov;  'irill  in,':  for  temperature  gradient  information  mil  be  ^.egli- 
gible.   'file  major  ultimate  impact  will  likely  be  of  an  economic, 
nature  and  result',  from  development  of  any  reothcrmal  resources  dis- 
covered duri.n,~  the  exploration  effort  that  may  result  from  the  pro- 
posed leacjJng. 

Please  let  us  know  if  we  can  be  of  further  help.   Pest  viishes 
for  the  Christmas  season. 

Liincerely, 


4tE^^^  ^/jfe^ 


Ui'lPVLD  A.   HtlLL 


DAIi/a 
cnc. 
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UNITtU  STATtS 
DEPARTMENT  OF  TME  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 


ENVIRONMENTAL  ANALYSIS  WORKSHEET 


1.    Action 


GeothorTal  LoaGin,": 


Vale  KG,  a  Addition 


2.    Stages  o(  implementation 


4.    COMPONENTS.    SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 

5.    ANTICIPATED 
IMPACTS 

6.    REMARKS 
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tilSCHETE  OPERATIONS 


COMPONENTS.  SUDCOMPONENTS, 
AND  ELEMENTS  IMPACTED 


B.     PLANTS  (Terrestrial) 


C.    ANIMALS  lAqual:c) 


D.    AN\MALS  (Terreslrial) 


(- 


A.    ECOLOGICAL  PROCESSES 


A.    LANDSCAPE  CHARACTER 


B.    SOCIOCULTURAL  INTERESTS 


Tcsourcgs  for  cit.her  eiecll^ic   power 
peneratioa  or  industrial   procgbs  heat 


both  wxIl-rcG^iIt^nrim^-rilv  in  a  nositi" 
economic  impact  ipr  Ino  l-ovm  pf  y^ig  ,:: ■ 

'ialhcur  County,      i^nvironmsntal  imnact  ; 


be   ncfui^^iole    onru  thednilinf;  s t a^^e" 
■m(]   rnninpl    nnri   -/pr-/   localir.od   if 


later  ciovelop'ncnt  r'05ultc>» 


INSTRUCTIONS 


Action  —  Enter  action  bcinp  taken,   analytic  step  for  which 

worksheet    is    being    used,    environmental    viewpoint    of  im- 

pect,  and  any  assumptions  relating  to  impact. 

o.  Worksheet  is  normally  used  to  analyze  "Anttctpaied 
lmf>acts"  of  action;  hou-cfcr.  it  may  he  used  to  analyze 
"kesn/ua/  SmftGcts."  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitipatinp  measures 
arc  applied. 

b.  State  viewpoint  that  best  describes  environmental  im- 
pact. For  example,  a  fence  viewed  down  the  fence 
line  has  greatci  impact  than  the  same  fence  viewed 
over  an  entire  allotment.  Generally,  narrow  viewpoints 
better  illustrate  specific  impacts  than  will  broad 
viewpoints. 

c.  Assumptions  may  be  made  lo  establish  a  base  for 
analysis  fe.g.    estimated  time  periods,    season   of  year. 

€tcj. 

Stages  of  Itiplernentatton  -  Identify  different  phases  of 
proposed  project  fc^'.  a  road  project  consists  of  survey, 
construction,   use,   and  matntenarice  slafics). 

Discrete  operations  -  Identify  separate  actions  com- 
prising a  particular  stage  of  implementation  (c.^.  the 
construction  st^igc  of  the  road  project  has  the  discrete 
operations  of  clearing,  gradinf;,   and  surfacinf;). 

Elements    fnpncied  ^  Enier   under    appropriate    heading       n^^^n 
environmental    elements    susceptible    to    impact    from    action       i 
and   aUrrn;itives,      Relevant   .-Irmcnts   not    cont;iine'i   in  the 


Anticipated  irr,f>nct  -  Evaluate  anticipatod  impact  on  each 
element  and  place  an  entry  in  the  appropriate  square  indi- 
cating degree  of  impoct  as  low  (L),  medium  (M),  high  (H). 
no  impact  (O),  or  unknown  or  neglifiublc  (X).  Precccd 
each  entry  by  a  plus  (t)  or  minus  (-)  sipn  indicating  a 
beneficial  or  adverse  type  of  impact.  If  lypo  of  impact 
reflects  a  matter  of  opinion  or  is  not  known,  dn  not  pre- 
ceed  with  a  sign.  For  example,  construction  of  a  wind  mill 
on  open  range  has  a  definite  visual  impact;  hoirrcer,  to 
some  people  the  effect  is  detrimental  while  to  others  it  is 
an  improvement.  By  not  enterinf^  e  plus  (4)  or  minus  (-) 
siKn  the  worksheet  is  kept  factual  and  unbiased.  If  both 
degree  end  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square. 

a.  The  measures  of  impact  (e.f;.  /or.-,  mrdutrrj.  and  ht^h) 
are  relative  and  their  meaning  n.gy  vary  slightly  from 
action  to  action.  The  term  "/oic"should  not  be  ap- 
plied to  impacts  of  a  neplicible  "ojure.  For  example, 
we  know  that  a  pickup  truck  driving  down  a  proposed 
fence  line  laying  wire  has  some  .mpuct  on  air  quality. 
However,  the  significance  of  ihis  impact  is  not 
normally  great  enough  to  warrant  cvn  a  "low"  rating. 
In    cases    like    this,    the    impact    will    usually    bo  marked 

O  '  or  the  element  left  off  the    worki.hcet . 

b.  It    is  recognized  that  some  environmental   elements  may 
^fy    accurate    measurement    or    in-depth    analvsis   with- 

current  Bureau  cop.ibilities  or  expertise.    The  nature 

the    action    as    well    ns    tvp^^    and    d.-gree    of   impact 

should  guide    in   the  decision  I"  '■.  ek   nin^iih.  rxpcrli5i^ 


Reference:      RB 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 


1500  N.  E.  IRVING  STREET 

P.  0.  BOX  3737 

PORTLAND,  OREGON  97208 


January  9,  1975 


To:       District  Manager,  Bureau  of  Land  Management,  Vale,  Oregon 

From:   '^'^'^  Regional  Director,  FWS,  Portland,  Oregon 

Subject:   Vale  KGRA  Addition  (Mr.  Papworth's  letter  of  December  17,  1974) 


We  agree  with  the  conclusions  outlined  in  the  environmental  analysis 
report  (EAR) ,  prepared  for  the  Vale  Known  Geothermal  Resource  Area 
(KGRA) ,  that  certain  unavoidable  changes  in  fish  and  wildlife  habitat 
will  occur  from  qootliermal  exploration  and  development  in  this  area. 
These  changes  m-iiy  Ik.'  expected  to  eliminate  those  species  intolerant  of 
human  activities  and  to  reduce  the  occurrence  of  many  other  species  by 
conversion  of  open  desert  habitat  to  industrial  land.   We  believe, 
however,  that  no  fish  or  wildlife  species,  habitat,  or  activity  is 
considered  to  be  a  critical  component  of  the  environment,  when  the 
components  involved  in  this  KGRA  are  compared  to  the  total  components 
available. 

The  proposed  Vale  KGRA  addition  expands  the  acreage  originally  recommended 
for  lease.   Approximately  13,500  acres  of  this  addition  is  south  of  the 
original  KGRA  extending  into  the  uninhabited  desert  area  between  the 
Owyhee  and  Malheur  Rivers.   This  addition  will  therefore  expand  indus- 
trial conversion  of  open  desert  area.   Unavoidable  and  potential  impacts 
on  fish  and  wildlife  will  be  similar  to  those  discussed  in  the  EAR  for 
tlie  original  Vale  KGRA.   Additional  impacts  to  fish  will  probably  be 
minimal;  hov;Gver,  impacts  to  wildlife  will  increase  in  proportion  to  the 
area  developed. 

We  believe  that  exploratory  activites  in  the  Vale  KGRA  Addition  will  have 
no  significant  impact  on  fish  and  wildlife,  their  habitat,  or  their  acti- 
vities, provided  that  exploration  does  not  involve,  intentionally  or  acci- 
dentally, progressive  deterioration  of  the  environment.   Loss  mitigation 
measures  outlined  in  section  B  of  the  EAR,  under  Analysis  of  Proposed 
Action,  should  be  extended  to  apply  to  the  Vale  Addition  to  minimize  the 
possibility  of  deterioration. 


A^  ~i 


We  appreciate  the  opportunity  to  comment  on  the  proposed  addition  to  the 
Vale  KGRA. 


POW/.LOJ.  ,, .,..,,,, ^^ 
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Geothermal  development,  on  the  other  hand,  involves  many  activities  about 
which  we  have  little  information.   Water,  air,  or  land  disturbances 
resulting  directly  or  indirectly  from  development  operations  may  be  pro- 
nounced.  Furthermore,  the  continual  presence  of  man  will  permanently  tm 
change  many  aspects  of  the  environment.   We  reserve  judgment  on  the  I 
significance  of  those  potential  impacts  umtil  we  have  more  information 
on  the  extent  and  nature  of  developmental  activities.   We  would,  however, 
oppose  any  operations  that  would  encroach  further  south  into  the  desert 
area  between  the  Malheur  and  Owyhee  Rivers. 
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DEPARTMENT  OF 

GEOLOGY  AND  MINERAL  INDUSTRIES 


ADMINISTRATIVE  OFFICE 


1069  STATE\\OfFICE  BLDG.   ®  PORTLAND,  OREGON 


97201    •  Ph.  (503)  229-5580 


TOM  McCALL  X^    '■'' 

GOVERNOR 
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December  30,    1974 
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Mr.  Y/.  R.  Papworth 

Acting  District  Manager 

U.S.  Bureau  of  Land  Management 

P.O.  Box  700 

Vale,  Oregon  97918 

Dear  Mr.  Papworth: 

This  is  in  response  to  your  letter  of  December  17  regarding  an 
environmental  analysis  of  the  addition  to  the  Vale  KGRA. 

I  have  not  used  the  Environmental  Analysis  Worksheet  that  you  sent 
along  as  I  don't  believe  it  is  adequate  to  make  an  assessment  of  the 
real  effects  of  developing  a  geothermal  field  in  the  Vale  area.   In 
addition  to  the  adverse  effects  there  should  be  more  room  to  consider 
the  beneficial  impacts  expected  from  geothermal  development.  One  of 
the  first  considerations  is  how  much  employment  can  be  expected  from 
the  various  stages  of  exploration  and  development ;  and  with  a  success- 
ful operation,  how  much  royalty  and  tax  payments  can  be  expected  to  flow 
in  Malheur  County?  Prom  the  point  of  view  of  the  State  of  Oregon,  how 
much  other  fuels,  both  fossil  and  nuclear,  would  be  displaced  through 
the  successful  development  of  electric  power  production  facilities  at 
Vale;  or  if  the  geothermal  fluid  were  used  for  direct  use  in,  say,  the 
food  processing  industry,  how  much  natural  gas  would  this  displace?  By 
developing  a  geothermal  field  in  the  Vale  area,  how  much  coal  will  not 
have  to  be  mined  in  Montana,  and  how  much  uranium  will  not  have  to  be 
mined  in  New  Mexico?  How  many  dollars  a  year  of  foreign  exchange  will  a 
500-megawatt  geothermal  development  save  if  you  don't  fire  the  boilers 
with  oil. 

These  are  real  effects  on  the  environment  of  Malheur  County,  Oregon 
and  the  United  States  that  have  to  be  considered  and  balanced  against 
the  potential  environmental  insults  "that  are  projected  by  some  to  arise 
from  geothermal  development.   V/hen  you  consider  alternatives  to  leasing 


^^-^ 


Mr.  W.  R.  Papworth 

Page  2 

December  30,  1974 


the  Vale  KGRA.,  whether  by  nuclear  or  fossil-fuel  fired  plants,  you  have  to 
consider  not  just  the  power  plant  but  the  entire  cycle,  and  just  because 
the  mine  or  disposal  site  is  somewhere  else  it  cannot  be  ignored. 

I  hope  your  environmental  assessment  is  more  than  just  a  listing  of 
imagined  or  projected  environmental  insults  but  is  truly  a  weighing  of 
the  need  to  develop  alternative  power  sources  against  projected  environ- 
mental insults,  the  benefit  to  Oregon  and  the  V/est  by  having  indigenous 
energy  supplies,  and  the  benefits  to  Malheur  County  in  the  form  of  jobs, 
income,  and  tax  revenue.  Also,  there  should  be  serious  consideration  of 
optional  uses  for  the  geothermal  fluids  in  the  event  they  are  not  of  suf- 
ficient temperature  for  electric  power  production,   I  believe  it  is  the 
obligation  of  the  Federal  government,  as  the  principal  landowner  in  the 
area,  to  see  that  in  addition  to  protecting  the  surface  values,  the  sub- 
surface values  are  fully  appraised  and  utilized  to  their  maximum  benefit. 


Sincerely  yours, 


nw.gC' 


IMa 


R.  G.  Bowen 
Economic  Geologist 
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SOUTHEAST  OREGOfM 


Burns  City  Hall 
Burns,  Oregon  97720 
Telephone  503  573-7550 


Vale  City  Hall 
Vale,  Oregon  97918 
Telephone  503  473-3252 


DON    OLDEMEYEB 
CHAIRMAN 


WILLIAM    JENNINGS 
VICE-CHAIRMAN 


December  27 ,    1974 


Vale  District  Office 
Bureau  of  Land  Management 
P.O.  Box  700 
Vale,  Oregon     97918 


Gentlemen: 


iiEF:  Environmental  Analysis  of 
Geothermal  Leasing  in  Vale 


Our  office  is  currently  putting  a  repository  of  information 
together  for  public  use.  We  would  appreciate  a  copy  of  tlio 
Environmental  Analysis  of  Geothermal  Leasing  in  Vale  when 

it  is  available, 

A  question  has  been  raised  on  Geothermal  resources;  "How, 
specifically,  is  a  Geothermal  resource  classified  (I.E. ,  is 
it  a  mineral,  oil,  or  what)  and  the  amount,  if  any,  of  this 
resource  that  is  rightfully  owned  by  the  public,  in  royalties?" 

I  hope  your  staff  can  assist  us  with  the  above  question. 


Sincerely, 


(i£^4vO^ 


Dale  Ilile 
Planner 


P.S.  Wiat  consideration  is  given  to  subsidence  following  with- 
drawl  of  Geothermal  Resources? 


DLII/alr 
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CHARTER  MEMBERS 


AOVrSORY  COMMITTEER 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE 

1218  S.  W.  Washington  Street,  Portland,  Oregon  97205 


Mr.  W.  R.  Papworth  ia/u  o  n 

Acting  District  Manager        ^^"^  ^^   1975 
Bureau  of  Land  Management 

Box    700  ''-iuRfAU^n!^^':"'^^   ^^^  INTERIOR 

Vale,  Oregon  97918  vai'SeoT^''^'^^ 
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Dear  Mr.  Papworth: 

We  have  reviewed  your  proposed  Vale  KGRA  Addition  lease  and  the 
attached  Environmental  Analysis  Worksheet. 

The  worksheet  should  provide  an  indication  of  the  significant  impacts 
on  the  human  environment. 

Before  we  could  offer  any  opinion  as  to  what  the  impacts  would  be, 

we  would  need  to  have  more  details  as  to  the  present  environment, 

what  actions  are  proposed,  and  what,  if  any,  mitigating  measures  are 
planned. 

Sincerely  yours, 


James  W.  Mitchell  \  / 


State  Conservationist 

Attachment 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 


ENVIRONMENTAL  ANALYSIS  WORKSHEET 


1.    Acti- 
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2.    Stages  of  implementation 


Y^/^/  froj'ec-/    -prom  .syirf/  To    dow/'/'^T/o/r 


3.    DISCRETE  OPERATIONS 


COMPONENTS.   SUBCOMPONKNTS, 
AND  ELEMENTS  IMPACTED 


5.    ANTICIPATED 
IMPACTS 


6.    REMARKS 


A.    AIR 


B.    LAND 


C.    WATER 
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DISCRETE  OPERATIONS 
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•V  M  't^txJ-^-^n.^ji^^  e^  Ctnnf^litlti 


INST 
I.    Aclion  -  Enter  action  beinp  taken,    anolvtic  slop  (or  which 
worltsheot    is    beinR    used,    environmonlol    viewpoint    of  im- 
pact, snd  any  essumptions  relating  to  irr.pnct. 
«.    Worksheet    is    normally    used    lo    analyze    " Anlicistnted 
Impacts"  of  action;  *oiiri/rr.  it  may  be  used  lo  analyze 
Rendual  Impacts."     Worksheets  may   also  be  used  lo 
compare   impact-!   before   and  after  mitigating  measures 
are  applied. 

b.  Stale  viewpoint  that  best  describes  environmental  im- 
pact. For  ex.imple,  a  fence  viewed  down  the  fence 
line    has    Rrcatot    impact    than    the    same    fence    viewed 

.      over  an  entire  allotment.     Generally,  narrow  viewpoints 
•  better     illustrate     specific     impacts     than     will    broad 
viewpoints. 

c.  Assumptions  may  be  mode  lo  establish  a  base  for 
analysis  (e.g.  tslimated  lime  periods,  season  o/  yrar 
etc.). 

2.  Stages  o/  Implementation  -  Identify  different  phases  of 
proposed  project  (e.g.  a  road  project  consists  o/  survey. 
construction,  use,  and  maintenance  stages). 

3.  Piscrrte       Operations  -  Identify 
prising     e     particular    stage    of 


separate      actions     com- 

■  6.^-     i^t     implementation     (e.g.     the 

construction    singe    of    the    mad    pro, en    l,as    the   discrete 
operations  o/  clearing,  grading,   and  sur/acing). 

4.    Elements    Impacted  -  Enter   under    appropriate    headir 
environmenlal    elements    susceptible   to    impact    from   a 
and  t.llernatives.      Relevant   elements   not   cnntiiine.l    in  the 
dire-.l     ■;l...iilit     iiKo    be    eni..,.-.|         "l..^     m  M    Mnni.nl     1  70I 


CTIONS 

5.  .'\nliciprited  Impact  -  Evaluate  antic, palo.l  impact  on  each 
clement  and  place  an  entry  in  the  anprr.,„iale  square  indi- 
catinR  degree  of  impact  as  low  (L).  nieduim  (M),  hirh  (11) 
no  .mpn.;l  (O).  or  unknown  or  negliRBble  (X).  Proceed 
each  entry  by  a  plus  (t)  or  minus  (-)  sicn  indicatini;  a 
berieficial  or  adverse  type  of  impar;.  11  type  of  impact 
reflects  a  matter  of  opinion  or  i.s  nnt  known,  do  not  pro- 
ceed with  a  sign.  For  example,  construction  of  a  wind  mill 
on  open  range  has  a  definite  visunl  imp.icl,  howcfer  to 
some  people  the  effect  is  detrimental  while  lo  others  it  is 
an  improvenient.  By  not  entering  a  plus  (*)  or  minus  (-) 
sign  the  worksheet  is  kept  factual  and  unbiased.  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square. 

«.     The    measures    of    impact    (e.g.    low,    medium,   and  high) 
are    relative   and  their   meoning  may   vary   slightly  from 
action   to   action.      The   term    ■7o„."should   not   be   ap- 
plied  to  impacts  of  a    neElii-.ible  nature.      For  example 
we    know  that    a    pickup   truck  driving   down    a   proposed 
fence    line    laying  wire  has  some  impact  on   air  quality 
Mowever,      the      significance     of     this      impact      is     not 
normally    great  enough   to  w.irranl   even  a    ■•low"  ratine 
i?„f."^=   '■'":    "^'S'  ,11"!   impact  will   usually   be  marked 
O      or  the  element  left  off  the    wo.ksheet 
b.     It   IS  recognized  that   some  environmental   elements  may 
''"ty   nccurnte   measurement   or    in-Uepth    analvsis  with- 

Ic-      ,a.a  '=';'"'="'  D""!''"  '^"Pabilities  or  expertise.    The  nature 

fl:?-    \0  r\  the    action    as    well    as    type    ard    decree    of 

.»t,ould  guide  in  the  decision  to  se.,-k 

Of  assisranr  e 


impact 
•  side  expertise 


FISH 
COMMISSION 

OFFICE  OF  THE  DIRECTOR 

307  STATE  OFFICE  BLDG.   •  1400  S.W.  5th  AVE.  •  PORTLAND,  OREGON  •  97201 


TOM   McCALL 

GOVERNOR 

COWIMISSIONERS 

JOSEPH  I.  EOFF 
Chairman 

JACK  F.  SHIELDS 
Vice  Chairman 

McKEE  A.  SMITH 
Member 

THOMAS  E.  KRUSE 
State  Fisheries  Director 


December  24,    1974 


Mr.  W,  R.  Papworth 

U.  S.  Department  of  the  Interior 

Bureau  of  Land  Management 

P.  0.  Box  700 

Vale,  Oregon  97918 


re:  3220(030) 


Dear  Mr.  Papworth; 


We  have  reviewed  your  December  17,  1974  request  for  comment  on 
a  proposed  "Vale  KGRA  Addition."  Our  basic  concerns  in  a  lease 
of  this  scale  are  the  protection  of  water  quality  in  watercourses 
within  and  issuing  from  the  lease  area. 

It  is  our  understanding  that  the  Wildlife  Commission  is  working 
with  your  office  to  consider  impacts  of  the  proposal.  As  conduct 
of  the  drilling  is  regualted  by  state  and  federal  law,  protective 
measures  are  required  which  will  protect  water  quality  and  fish 
life  in  involved  watersheds. 

We  will  defer  detailed  comment  to  the  Oregon  Wildlife  Commission. 
Sincerely, 


0 
IRVING  W.  JONES 

AQUATIC  BIOLOGIST 

cc  Oregon  Dept.  Geology 

Oregon  Wildlife  Commission 
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TOM  McCALL 

GOVERNOR 

F.  B.  KLABOE 
Administrator  of  Highways 


OREGON  STATE 
HIGHWAY  DIVISION 

p.  0.  Box  850 
La  Grande,  Oregon 
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Telephone  953-3177 
January  8,  1975 


W.  R.  Papworth 

Acting  District  Manager 

Bureau  of  Land  Management 

P.  0.  Box  700 

Vale,  Oregon  97918 

Dear  Mr.  Papworth: 

Thank  you  for  the  opportunity  to  respond  to  BLM's  plans  for  an 
environmental  analysis  in  the  Vale  KGRA.  I  believe  our  comments 
would  be  most  appropriately  addressed  under  Section  IV  B.  (Socio- 
cultural  Interests)  of  your  Environmental  Analysis  Worksheet. 
The  State  Highway  Division  is  of  course  concerned  with  long-term 
transportation  needs  as  well  as  providing  a  current  safe  and 
efficient  system.  The  following  questions  reflect  these  con- 
siderations in  terms  of  hydrothermal  development  in  the  Vale  area. 

1.  Would  hydrothermal  exploration  and  development  generate  a 
need  for  additional  highways,  access  routes  or  improvements? 

2.  Would  the  development  and  operation  of  hydrothermal  facilities 
require  placing  utilities  across  the  State  highway  system? 

These  two  basic  questions  would  seem  to  be  pertinent  to  any 
hydrothermal  development  plan  in  the  Vale  area.  Please  contact 
this  office  if  we  can  be  of  further  assistance. 

Sincerely, 

W.  E.  Schwartz 
Regional  Engineer 
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James  B.  Kennedy 
Regional  Environmentalist 
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United  States  Department  of  the  Interior 

BUREAU  OF  RECLAMATION 

I'ACII-IC  NORTHWEST  REGIONAL  OFFICE 
FEDERAE  BUIEDING  .'v-  U.S.  COURTHOUSE 

BOX  04;ur)50  west  fort  street 

BOISE,  IDAHO  83721 


JAN 


1975 


Memorandum 

To:      District  Manager,  Bureau  of  Land  Management, 
P.O.  Box  700,  Vale,  Oregon  97818 

f-rom:    Regional  Director,  Bureau  of  Reclamation,  Boise,  Idaho 

Subject:  Environmental  Analysis  on  Geothermal  Development 
of  Vale  KGRA  Addition 

The  Bureau  of  Reclamation  has  no  special  comments  or  recommendations 
to  make  concerning  the  environmental  analysis  your  office  is  making 
on  the  effect  of  geothermal  development  of  the  Vale  KGRA  (Known 
Geothermal  Resource  Area)  Addition. 

This  report,  is  furnished  in  response  to  your  letter  dated 
December  17,  1974. 
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Save  Energy  and  You  Serve  America! 


■^  ^£\(A'^'^/\  United  States  Department  of  Agriculture 
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(iS            WV-?'  Wallowa-Whitman  National    Forest 
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January  8,  1975 


U.  S.  Department  of  the  Interior 

Bureau  of  Land  Management 

P.O.  Box  700 

Vale,  Oregon   97918 


L- 


Gentlemen: 

The  Wallowa-Whitman  National  Forest  has  been  asked  to  comment  on  your 
Vale  KGRA  EAR  Supplement  for  Region  6  of  the  U.  S.  Forest  Service.   The 
only  effect  that  we  see  that  would  result  from  the  leasing  of  the  13,500 
acres  in  the  spring  of  1975  is  the  distribution  system  for  the  power 
generated  should  the  Vale  KGRA  go  into  production. 

We  have  been  told  to  expect  that  if  a  major  geothermal  field  is  developed, 
probably  two  500  KV  powerlines  to  distribution  centers  would  be  necessary. 
The  possibilities  of  interties  into  the  distribution  system  must  also  be 
considered.    ' 

The  probability  that  these  high  voltage  lines  and  interties  would  cross 
National  Forest  lands  is  high.   Before  commenting  on  your  KGRA  EAR 
Supplement  we  are  requesting  information  from  BPA  as  to  the  probable 
location  of  lines  so  that  we  will  know  what  effect  they  will  have  on 
National  Forest  Adminstration.   For  this  reason  it  is  impossible  that 
our  comments  on  the  EAR  Supplement  will  reach  you  by  the  requested 
January  15,  197  5  date.   As  soon  as  we  receive  information  on  the  dis- 
tribution system  we  will  forward  our  conraients  to  you. 

If  you  have  any  information  relative  to  the  power  distrubtion  system 
that  is  pertinent  to  the  Forest  Service  we  would  appreciate  hearing  from 
you.   If  you  wish  to  telephone  this  information  to  us,  please  call  Ken 
Johnson,  Baker  523-6391,  extension  257. 

Sincere^'y  yours. 


S.  '!\  HANNA 

Acting  Forest  Supervisor 
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January   14,    1975 


U.  S.  DCPARTMENT  OF  THE  INTER  OR 
BUREAU  OF  LAND  MANAGEMENT, 
!u         r,   n       n  ^u  Vale,  Oregon 

Mr«    WoR,    Papworth 

Acting  District  Manager 
Bureau  of  Land  Management 
P.O.  Box  700 
Vale,  Oregon, 97918 

Dear  Mr.   Papworth: 

Thank  you   for   your   letter   of  January   5   asking   for   coinments   on  the  effect 
of   geothermal    leasing    on  the   area  south   of   Vale,    the   Vale   KGRA.      I  would 
like   to  respond  not    only   as   the   Chairman   of   the   Oregon   Chapter   of  The 
Nature  Conservancy,    but   also  as   a  participant   in  the  PNW  Research  Natural 
Area  Couunittee. 


My   remarks   are   directed  toward: 


II.    Living   Components 

B.  Plants   (Terrestrial) 


For  the  past  year   I   have   been  working  with  the  RNA  Committee  to  compile   a 
list   of   the   rare   and  endangered  plants    in   Oregon.      On   the  basis   of    information 
gathered  to  date,   there   are   several   species   of  plants  which  are   known  only 
from  the   area  around  Vale.     The   state   of  this   art    is  too  new  to  say   at  this 
time  these   species   are   "rare"  or   "endangered",   designations  which  can   only 
be  made  by  the  Secretary   of   the   Interior   anytway,    and   the   specific   site 
information   too    incomplete   to  say  they   are  within   the  Vale    KGRA,    but    should 
they  prove  to  be   "rare"   or   "endangered"and  within   the   KGRA,   they   should  be 
a  part   of  your  environmental   analysis. 


Malheur  Co»   to  w.    Idas 
Malheur   Co  to 


These   species   include: 

Cryptantha  propria   (Idaho  oreocarya)   -  Dry   hillsides. 

Type    locality    is   near   the   Harper   Ranch. 
Astragalus  nudisiliquus   (Bald-pod  milk  vetch)    -  Dry   hills,   n»e< 

Elmore   Co.    Ida. 
Eriogonum   ochrocephalum,    ssp.    c ale are urn   (Ochre   ericgonum)    -   In   deep    deposits   of 

loose   white   volcanic   ash,    north   of   Harper. 
Hackelia  patens    (Borage   family)    -  Occurs    in    limited    area   between  Vale    and  Harper 

In   compiling   the  potentially   rare   plants    list,    three    areas    in  the   Owyhee   Uplancb 
province   are   emerging    as   botanical ly    important:      Sucker   Creek,    Owyhee  River   and 
the   area  around  V.nle.      I  will    include  the   list   oC"plants   of   special    interest", 
i.e.   potentially   rare   or  endangered,    for   the  province.      1  would  greatly   appreciate 
any   information   you   might    have   about    any   of    them.^., — ^,^ 

Sincerely  your/,' 


/Mrs.  A*C\  Siddall 
.Chairman,  Oregon  Chapter 
535  Atwater  Road 
Lake  Oswego,  Oregon  9703U 
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Gv-yhef^  Upl.-^ad    i'rovlncc.,    Oregon 

Spocies  Distrlbuticn 

Artemis Ivi   so.    (undrscribed)  3asalt    clifEs,    3-forks,    Ov;yhee  River,   Malheur   Co. 

A5tr.-^;;alus    iodpnthus ,  BluCfs,    eastern   Malheur   Co. 
var.   vioeri'us 

A3trn;;alu5   unieordiae  Dry   sandy  ground,    lo-^r.r   Owyhee  River,    e. Malheur   C 

Astragalus   nudisiliguus  Gravelly   bluffs,    n.e.   Malheur  Co 

Astra^^alus   nurshij  ,  Sagebrush  desert,    uwyhee  .liver,   Malheur   Co, 
var.    0!Dni  o.'.en".  3 


Astra^aU's    solitarius  Usually   in   sagebrush,    O^^yhee  River,   Malheur   Co. 

Astragalus    strrilis  Clay   hills,    Sucker  .Creek,   Malheur   Co, 

Crypt  ant  ha   pronria  Dry   hillsides,   'n.   Malheur   Co. 

Cy.-nopt?.rus   co^ru-^^.tlJ°  Dry   hills,    s.   Malheur   Co 

Erio-jonum  novonudur-i  Stony   clay. hills,    e.   Malheur   Co.  '  I 

Erio^-oiuiT,   ochroc?.')ha]un  in    loose,    v;hite   volcanic   ashj   Malheur   Co. 
ssp.    calcorai;:! 


Trifoliv.-a   o'-^/he^nsc 


I 
I 
I 
I 
I 
I 
I 
I 


Hackelia   ophiobia  Cliffs,    3-forks    of   Ovyhce  River,   Malheur   Co, 

liackelia  nateas  Bet'.v«en   Vale    and    Harper,    Malheur   Co. 

Ment^^elia  mollis  Clay   slopes,    e.   Malheur  Co, 

Mirabilis   bip:elovii  Canyon   of   0\yhee  River,    Malheur   Co. 

Dry   slopes.    Sucker   Creek,   Malheur   Co.  :  I 
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United  States  Department  of  Agriculture 
forest  service 

Wallowa-Wliitman  National   Forest 
P.O.    Box  907,    Baker,    Oregon  97814 
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U.  S.  Department  of  the  Interior 
Bureau  of  Land  Management 
P.  0.  Box  700 
Vale,  Oregon  97918 

L 

Dear  Sir: 

Information  supplied  to  us  by  Ed  Weitzel  of  the  Bonneville  Power 
Administration  in  Portland  is  that  there  are  not  any  transmission  lines 
near  the  Vale  KGRA  for  distribution  of  the  power  generated  if  a  geo- 
thermal  field  is  developed.   If  the  field  is  a  producer  it  is  reasonable 
to  expect  production  of  1,000  megawatts  of  power.   Distribution  of  this 
?nn  IJvN^"''  would  require  a  500  KV  line.   To  be  a  firm  power  source  two 
juu  KV  lines  would  be  necessary. 

There  are  two  directions  that  the  power  could  go.   One  is  to  go  north 
and  westto  tie  into  the  BPA's  McNary  pool.   The  other  is  to  go  south 
and  tie  into  the  proposed  Jim  Bridiger  system  that  is  to  tie  from 
Tllll^''   ^^^^^'  ^'^^^°   ^°  ^''^^''   ^""^  Medford,  Oregon  and  then  into  the  BPA 

The  northern  route  would  cross  the  Umatilla  and  Wallowa-Whitman  National 
Forest  between  La  Grande  and  Pendleton.   This  route  would  probably 
parallel  existing  power  lines.   The  utility  corridor  across  the  Blue 
Mountains  is  rapidly  becoming  saturated.   ITA  (Artie)  has  a  proposal 
under  consideration  to  the  Federal  Power  Commission  for  a  natural  gas 
pipeline  through  the  same  area.   Each  additional  transmission  line 
across  the  Blue  Mountain  compounds  our  visual  resource  management 
problems. 

We  are  rapidly  approaching  the  need  for  a  utility  corridor  plan  to  plan 
tor  rights-of-way  needed  for  transmission  of  energy  over  the  Blue  Moun- 
tains.  The  existing  transmission  faciliteis  closely  parallel  I-80N  a 
heavily  used  freeway,  ' 

We  recogognize  that  an  FPC  license  for  production  and  distribution  of 
electricity  is  several  years  away,  and  that  we  will  have  an  opportunity 
to  comment  on  proposed  transmission  lines  in  the  future.   However,  these 
usually  come,  as  your  request  for  input,  with  a  minimum  of  time  to 
provide  information.   For  this  reason  we  will  be  vitally  interested  in 
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progress  in  the  development  of  the  Vale  KRGA.   Should  production  quan-  ':  " 
titles  of  geothermal  energy  develop,  we  will  become  more  keenly  aware  of 

the  possible  effects  on  the  National  Forest  in  the  Pacific  Northwest  .      .  I 

Region  of  the  Forest  Service.  :  | 

The  possible  tie  in  with  the  Jim  Bridiger  coal  fields  proposed  trans-  !  ■ 

mission  line  between  American  Falls,  Malin  and  Medford  would  cross  the  j| 

I 
I 

The  transmission  lines  also  will  affect  timber  producing  lands.   Where  !  ■ 

transmission  lines  cross  gentle  terrain  such  as  that  over  the  Blue  • 

Mountains  and  the  Fremont  National  Forest  all  saw  log  trees  must  be  :  M 

removed  from  the  right-of-way.   The  National  Forests  are  realizing  an  ;  ]| 

ever  shrinking  land  base  for  timber  production.   Hopefully,  future  lines  \ 

can  be  located  across  open  grazing  lands  that  are  only  slighly  impacted  \  ^ 

by  the  presence  of  power  lines.  ;  I 

A  positive  impact  of  powerlines  is  that  if  they  are  properly  located 
they  can  be  utilized  as  fuel  breaks  for  fire  suppression.   Although  this 
may  increase  construction  costs  for  the  transmission  line,  when  combined 
with  Forest  Service  objectives,  it  will  cause  the  least  impact  on  the 
land  and  resource. 


Fremont  National  Forest.   The  Fremont  National  Forest  has  a  representa- 
tive on  the  EIS  team  that  is  studying  the  PP&L  proposed  routes  across 
Oregon. ^  The  completion  date  for  the  EIS  is  July  1,  1975.   Recommendations 
from  this  EIS  will  be  considered  in  any  FPC  license  for  production  and 
distribution  of  electricity  from  the  Vale  KGRA. 


I 
I 

In  summary,  the  Forest  Service's  concern  is  the  visual  resource  manage- 
ment impact  and  loss  of  timber  producing  lands  resulting  from  location  ;  g 
of  transmission  lands  on  the  National  Forests.   If  the  lease  results  in  •  '    m 
a  producing  field  we  will  become  increasingly  concerned  about  possible  '  \ 
effects  a  distribution  system  might  have  on  National  Forest  lands.   This  "  ■ 
may  require  that  we  prepare  a  Utility  Corridor  Plan.  p  i  I 

We  would  appreciate  a  copy  of  the  EAR  when  it  is  completed. 
Sincerely  yours, 


KENNETH  R.  JOHNSON 
Acting  Lands  Staff 
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MEMO 

OREGON   STATE  GAME  COMMISSION 

To:      Bob  Kindschy  Date:  ^'^^^^"^y  '^'  ^^'^^ 

From:     Vic  Masson 

Subject:    Vale  KGRA  Addition 

Cecil  filled  out  a  copy  of  your^  Environmental  Analysis  work 
sheet  with  some  of  his  comments.  ITiis  was  sent  to  our  Portland  office 
as  a  basis  for  their  reply  to  the  form  letter  regarding  the  KGRA,  addition. 
A  copy  is  attached  for  your  information  in  case  you  wish  to  check  with 
Cece  on  any  particular  detail. 

WVM:n 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
DUKEAU  OF  LAND  MANAGEMENT 
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Action 


ENVIRONMENTAL  ANALYSIS  WORKSHEET 


I.    Stages  of  implementation 


3.    DISCRETE  OPERATIONS 


A.    COMPONENTS,    SUBOOMPONUNTS, 
AND  ELEMENTS  IMPACTED 

5.    ANTICIPATED 
IMPACTS 

6.    REMARKS 

A.     AIR 
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C.    ANIMALS  {Aquatic} , 


D.     ANIMALS  rrerresiria/j 
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A.  ECOLOGICAL  PROCESSES 


A.  LANDSCAPE  CHARACTER 


B.  SOCIOCULTURAL  INTERESTS 
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INSTRI 
J.    Actixin  -  Enter  action  being  tnkcn,    analytic  step  for  which 
worksheet    is    be jr.g    used,    environmental    viewpoint    of  im- 
pact, and  any  assumptions  relating  to  impact. 

ffi.  Worksheet  is  normally  used  to  nnnlyzc  "Ariiicifyalcd 
Impacts"  of  Rction;  however,  it  may  be  ust-d  to  r-nalyze 
"Residual  h'li'dcls."  Worksheets  may  also  be  used  to 
compare  impacts  before  ond  after  miliKatinE  measures 
are  applied. 

b.  Slate  viewpoint  th-it  best  describes  environmental  im- 
pact. For  example,  a  fence  viewed  down  the  fer\ce 
line  has  ^rcaler  impact  than  the  same  fence  viewed 
over  an  entire  allotment.  Genorolly,  narrow  viewpoints 
better  illustrate  specific  impacts  than  will  broad 
viowpoinls. 

c.  Assumptions  may  be  mode  to  establish  a  base  for 
analysis  fe.^,  essimated  lime  periods,  season  of  year, 
etc.). 

2.  Sillies  of  Intfilcmc'ttaCion  -  Identify  different  phases  of 
proposed  project  (c-S-  n  road  projeci  consists  of  survey, 
consintclion.    use.   and  mninteiiance  slcif*cs}, 

3.  Discrete  Ol>cr,t:iotis  —  Identify  separate  actions,  com- 
prising a  particular  stnnc  of  iinplcmcntot  ioji  fc.^.  the 
con^trucfinn  Sl'iy_e  of  [he  road  ftrojcct  has  ibc  disrvft^ 
of>erat!ons  of  cUttntii;.  f^raditif^,   and  surjiicir\^), 

4.  PJrment^    \rnjuir(cd  ~  F.nU'r    vliuler    npproprinic    hcndin., 
f-nvirrtnnTiial    '•l^niriM';    -ui-icrivi  ilil.-    m    iuiiHirl    frnm   Pi'tiun 
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UCTIONS 

5.  Anticipated  Impact  —  Evaluate  anticipJtcd  impact  on  each 
element  and  place  an  entry  in  the  appropriiitc  square  indi- 
cating degree  of  impact  as  low  (L),  mec'-.urr*  (M),  hit:n  (H), 
no  impact  (O),  or  unknown  or  ncfili liable  (X).  Proceed 
each  entry  by  a  plus  (^ )  or  minus  ^-)  si(;n  indicotinR  a 
beneficial  or  adverse  type  of  impact.  If  type  of  impoct 
reflects  a  matter  of  opinion  or  is  not  kncwn,  do  nni  pro- 
ceed with  a  sign.  For  example,  con*;truction  of  a  wind  mill 
on  open  range  has  a  definite  visual  impact;  hoii.-i.'ver,  to 
some  people  the  effect  is  detrimental  while  to  others  it  is 
an  improvement.  Dy  not  cn:ering  a  plus  (f)  or  minus  (-) 
sic:n  the  worksheet,  is  kept  factual  and  unbiased.  If  both 
decree  and  type  of  impact  are  unknown,  pluce  an  (x)  in  the 
appropriate  square. 

B.  The  measures  of  impoct  (e.g.  low.  mcdiu'n,  and  hjf;h) 
ore  relative  and  their  meaning  m<-.y  vary  sUnhtly  from 
action  to  action.  The  term  "/ou'"shauld  not  be  op- 
plied  to  impacts  of  a  ncfjipibln  nature.  For  example, 
wc  know  that  a  pickup  (ruck  driving;  down  a  proposed 
fence  line  laying  wire  has  some  ir...-)acl  on  eir  quality. 
However,  th«  sienificance  of  this  impact  is  not 
normally  prcat  enoufih  to  Wiurnnt  e.-en  a  "low"  ratini^. 
I"    cases    like    this,    the    impact    v.-ill    usu.iUy    be  marked 

'0"  or  the  element  left  off  tlie    worksheet. 

It   is  rococ.nized  thot   some  environmental   elements  mny 

-  X  /I       tl^'fy    nccuriito    mcnsuremont    or    in-depth    nnnlvHis    widi- 

c^T'^*      in  current  Durcnu  capabiliiics  or  expcrti;;c.    Tlie  n;itiirc 

of    thiT    ltd  ion    i»H    wfll    lu;    type    *in<I    fl'-;-r'i    r.f    nnp-n-t 

«»i.f>it|.l   ,.H,|'I>'    III   th'-   di"  i-!*'.!.   t'*   *>'■">   //,V5rv-    *  f..' ■■•t.-.' 
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W.  r?.  Papworth 

;.  Departraent  of  the  Interior 
Bureau  of  Land  Management 
P.O.    Box  700 
Vale,  Oregon   97918 

Dear  Mr.  Papworth: 

Enclosed  are  comments  pertaining  to  the  environmental  irapact  of 
leasing  13,500  acres  near  Vale  for  geothenaal  exploratiori  and 
potential  development. 

The  impact  on  aquatic  resources  is  expected  to  be  minimal  provide; 
contaminated  water  from  exploration  and  development  activity  is  nc 
allowed  to  reach  Willow  Creek  or  the  Malheur  River. 

Impacts  to  wildlife  and  other  natural  resources  is  summarized  on 
the  enclosed  "Environmental  Analysis  Worksheet." 

As  we  have  indicated  in  previous  statements,  it  doesn't  appear  th: 
geotherraal  exploration  poses  a  significant  threat  to  fish  and  \vil( 
life  with  the  exception  of  disturbance  caused  by  access  road  con- 
struction.  However,  we  are  concerned  with  the  potential  impacts 
from  actual  development  and  operation  of  geothermal  power  plants. 

The  degree  of  impact  on  fish  and  wildlife  will  depend  on  various 
factors  including,  but  not  limited  to,  location  and  magnitude  of 
production  facilities,  water  use,  transmission  facilities  require 
and  associated  industrial  and  residential  development.   We  will  b. 
in  a  better  position  to  provide  specific  comments  once  a  power 
plant  is  planned  for  construction. 

The  opportunity  to  provide  coiiaments  is  appreciated. 

Sincerely, 


Knc 


y45-a:r 


^J 


Ted    Fies,    Aquatic    Biologist 
Envi  roiimontal    M.-uui'iciiii^n  t    Ccctii 
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tl-JVIRGNWEKTAL  AhiALYSiS  WORKSHEcT 


1.    AclioM 
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DISCRKTK  OPKRAT  IONS 


COMl'OSFNTS.  SUnCOMFONllNTS 
AND   KLF.MKNTS  IMPACTED 
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A.    ECOLOGICAL  PROCESSES 
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A.     LANDSCAPE  CHARACTER 
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B.    SOCIOCULTURAL  INTERESTS 
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INSTRUCTIONS 


/Ic/lciM  -  r-nlor  ortion  tx-inf:  l.ilicn.   oniilvtic   slrp  ffr  vA.th 
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pucl,  nnd  ony  nssumpUoiir.  rrlnluir.  1°  irnp.icl. 
a      Voiltshccl     is    nomnlly    un.-H    lo    .in.dyrc    '-/(..Ir,  .."fXi'o' 
(rr/>,lrls"    ol   nrlion;  /lur.  rir'.   il   may   lie   "■•>■■'   1"   n,il>l)--c 
•■/!r<i//./n/  \mfr.c!-.."      WorkshicK   n.iy    ^I'.o  be   hm-J   10 
conipaic    iinpBct=    bcfoio    and    n(lrr    mUic»linp.  mcusures 
cric  opillicd. 
b.     S;.ilc    vi.'v,>poinl    thai    licsl    tli-srribc'S    c-nvu tr.nirtU.Tl    un- 
pad.       l"or    example,     a    (eiire    %'i.;ii'erl    iloi'-n    the    fence 
line     lin!     p.realct     iinp.icl     than    llie     same     tenec    vicv.'ej 
ovef   an  eniiie  allolrienl.     Generally,  narrow   vi.y.vpo.nl  s 
heller      illusUalc      specific      i.npacls      than      will     broad 
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DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

GEOTHERMAL  RESOURCES  LEASE 

[     I  Competitive         QJ  Noncompetitive 


USGS  -  KGRA  Determination: 


In  consideration  of  the  terms  and  conditions  contained  herein,  and  the  grant  made  hereby,  this  lease  is  entered  into  by  the 
UNITED  STATES  OF  AMERICA  (hereinafter  called  the  "Lessor"),  acting  through  the  Bureau  of  Land  Management  (hereinafter 
called  the  "Bureau")  of  the  Department  of  the  Interior  (hereinafter  called  the  ''Department"),  and 


(hereinafter  called  the 
"Lessee"). 

This  lease  is  made  pursuant  to  the  Geothermal   Steam   Act   of   1970  (84  Stat.  1566;  30  U.S.C.  1001-1025)  (hereinafter  called   "the 
Act")  to  be  effective  on  (hereinafter  called  the  "effective  date").     It  is  subject  to  all  the 

provisions  of  the  Act  and  to  all  the  terms,  conditions,  and  requirements  of  (a)  all  regulations  promulgated  by  tne  Secretary  of  the 
Interior  (hereinafter  called  "the  Secretary")  in  existence  upon  the  effective  date,  specifically  including,  but  not  limited  to, 
43  CFR  Parts  3000  and  3200  and  30  CFR  Parts  270  and  271,  (b)  all  geothermal  resources  operational  orders  (hereinafter  called 
"GRO  orders")  issued  pursuant  thereto,  all  of  which  are  incorporated  herein  and  by  reference  made  a  part  hereof,  and  (c)  any 
regulations  hereafter  issued  by  the  Secretary  (except  those  inconsistent  with  any  specific  provisions  of  this  lease  other  than  reg- 
ulations incorporated  herein  by  reference)  all  of  which  shall  be,  upon  their  effective  date,  incorporated  herein  and,  by  reference, 
made  a  part  hereof- 
Sec.  1.  GRANT  —  The  Lessor  hereby  grants  and  leases  to  the  Lessee  the  exclusive  right  and  privilege  to  drill  for,  extract,  pro- 
duce, remove,  utilize,  sell,  and  dispose  of  geothermal  steam  and  associated  geothermal  resources,  (hereinafter  called  "geothermal 
resources"),  in  or  under  the  following  described  lands  situated  within  the  County  of 
State  of  : 


T. 


National  Resource  Lands 

;  R.  ; 


Meridian 


Total  Area 


Acquired  Lands 


Meridian 


Total  Area 


Containing  acres  (hereinafter  called  the  "leased  area"  or  "leased  lands"),  together  with; 

(a)  The  nonexclusive  right  to  conduct  within  the  leased  area  geological  and  geophysical  exploration  in  accordance  with  ap- 
plicable regulations;  and 

(b)  The  right  to  construct  or  erect  and  to  use,  operate,  and  maintain  within  the  leased  area,  together  with  ingress  and  egress 
thereupon  all  wells,  pumps,  pipes,  pipelines,  buildings,  plants,  sumps,  brine  pits,  reservoirs,  tanks,  waterworks,  pumping  stations, 
roads,  electric  power  generating  plnnta.  transmission  lines,  industrial  facilities,  electric,  telegraph  or  telephone  lines,  and  ^ucti 
other  works  and  structures  end  to  use  so  much  of  the  surface  of  the  land  as  may  be  necessary  or  reasonably  convenient  for  the 
production,  utilization,  and  processing  of  geothermal  resources  or  to  the  full  enjoyment  of  the  rights  granted  by  this  lease,  subject 
to  compliance  with  applicable  laws  and  regulations;  i'roviiied  that,  although  the  use  of  the  leased  area  for  an  electric  power  gen- 
erating plant  or  transmission  facilities  or  a  commercial  or  industrial  facility  is  authorized  hereunder,  the  location  of  such  facilities 
end  the  terms  of  occupsincy  therefor  shall  be  under  separate  instruments  issued  under  any  applicable  laws  and  regulations;  and 

(c)  The  nonexclusive  right  to  drill  potable  water  wells  in  accordance  with  state  water  laws  within  the  leased  area  and  to  use 
the  water  produced  therefrom  for  operations  on  the  leased  lands  free  of  cost,  provided  that  such  drilling  and  development  are 
conducted  in  accordance  with  procedures  approved  by  the  Supervisor  of  the  Geological  Survey  O'ereinafter  called  "Supervisor")' 
and  ^ 

(d)  The  right  to  convert  this  lease  to  a  mineral  lease  under  thc'Mincral  Leasing  Act  of  Febiuary  25,  1920,  as  amended,  and 
supplemented  (30  U.S.C.  1 81 -287)  or  under  the  Mineral  Leasing  Act  for  Acquired  Lands  (30  U.S.C.  351 -359),  whichever  is  ap- 
propriate, if  the  leasehold  is  primarily  valuable  for  the  production  of  one  or  more  valuable  by-products  which  are  leasable  under 
those  statutes,  and  the  lease  is  incapable  of  commercial  production  or  utilization  of  geothermal  steam:  Provided  that,  an  appli- 
cation is  made  therefor  prior  to  the  expiration  of  the  lease  extension  by  reason  of  by-product  production  as  hereinafter  provided, 
and  subject  to  all  the  terms  and  conditions  of  said  appropriate  Acts,  the  Lessee  is  also  granted  the  right  to  locate  mineral  de- 
posits under  the  mining  laws  (30  U.S.C.  21-54).  vhich  would  constitute  by-products  if  commercial  production  or  utilization  of 
geothermal  steam  continued,  but  such  a  location  to  be  valid  must  be  completed  within  ninety  (90)  days  after  the  termination  of 
this  lease.  Any  conversion  of  this  lease  to  a  mineral  lease  or  a  mining  claim  is  contingent  on  the  availability  of  such  lands  for 
this  purpdse  at  the  time  of  the  conversion.  If  the  lands  are  withdrawn  or  acquired  in  aid  of  a  function  of  any  Federal  Department 
or  agency,  the  mineral  lease  or  mining  claim  shall  be  subject  to  such  additional  terms  and  conditions  as  may  be  prescribed  by  such 
Department  or  agency  for  the  purpose  of  making  operations  thereon  consistent  with  the  purposes  for  which  these  lands  are  admin- 
istered; and 

(e)  The  right,  without  the  payment  of  royalties  hereunder,  to  reinject  into  the  leased  lands  geothermal  resources  and  con- 
densates to  the  extent  that  such  resources  and  condensates  are  not  utilized,  but  their  reinjection  is  necessary  for  operations  under 
this  lease  in  the  recovering  or  processing  of  geothermal  resources.  If  the  Lessee,  pursuant  to  any  approved  plan,  disposes  of  the 
unusable  brine  and  produced  waste  products  into  underlying  formations,  he  may  do  so  without  the  payment  of  royalties. 


Sec.  2.    TERM 

(a)  This  lease  shall  be  for  a  primary  term  of  ten  (10) 
years  from  the  effective  date  and  so  long  thereafter  as  geo- 
thern:al  steam  is  produced  or  uttli;^ed  in  commercial 
quantities  but  shall  in  no  event  continue  for  more  than  forty 
(40)  years  after  the  end  of  the  primary  term.  However,  if  at 
the  end  of  that  forty-year  period  geothermal  steam  is  being 
produced  or  utilized  in  commercial  quantities,  and  the  leased 
lands  are  not  needed  for  other  purposes,  the  Lessee  shall 
have  a  preferential  rii',ht  to  a  renewal  of  this  lease  for  a 
second  forty-year  term  in  accordance  with  such  terms  and 
conditions  as  the  Lessor  deems  appropriate. 

(b)  If  actual  drilling  operations  are  commenced  on  the 
leased  lands  or  under  an  approved  plan  or  agreement  on  be- 
half of  the   leased  lands    prior  to  the  end   of  the  primary  term, 


and  are  being  diligently  prosecuted  at  the  end  of  the  primary 
term,  this  lease  shall  be  extended  for  five  (5)  years  and  so 
long  thereafter,  but  not  mure  than  thirty-five  (35)  years,  as 
geothermal  steam  is  produced  or  utilized  in  commercial 
quantities.  If  at  the  end  o'.'  such  extended  term  geothermal 
steam  is  being  produced  or  utilized  in  commercial  quantities, 
the  Lessee  shall  have  a  prc:ferential  right  to  a  renewal  for 
a  second  term  as  in  (a)  above. 

(c)  If  the  Lessor  determines  at  any  time  after  the  pri- 
mary term  that  this  lease  is  incapable  of  commercial  pro- 
duction and  utilization  of  geothermal  steam,  but  one  or  more 
valuuble  by-products  are  or  can  be  produced  in  commercial 
quantities,  this  lease  shall  be  extended  for  so  long  aa  such 
by-products  are  produced  in  commercial  quantities  but  not  for 
more  than  five  (5)  years   from  the  date  of  such  determination. 


.At-i 


S.c.  3.    RENTALS  AND  ROYALTIES 

(a)  Annual  Rental  —  For  each  lease  year  prior  to  the 
commencement  of  production  of  geothermal  resources  in  com- 
mercial quantities  on  the  leased  lands,  the  Lessee  shall  pay 
the    LesBor    on   or   before   the    anniversary    date   of    the  lease 

a  rental  of  $  for  each 

acre  or  fraction  thereof. 

(b)  Esi^alaring  Rental  —  Beginning  with  the  sixth  lease 
year  and  for  each  year  thereafter  until  the  lease  year  begin- 
ning on  Or  after  the  commencement  of  production  of  geothermal 
resources  in  commercial  quantities,  the  Lessee  shall  pay  on 
or  before  the  anniversary  date  of  the  lease  an  escalated 
rental  in  an  amount  per  acre  or  fraction  thereof  equal  to  the 
rental  per  acre  for  the  preceding  year  and  an  additional  sum 
of  one  (I)  dollar  per  acre  or  fraction  thereof.  If  the  lease  is 
extended  beyond  ten  (10)  years  for  reasons  other  than  the 
commencement  of  production  of  geothermal  resources  in  com- 
mercial quantities,  the  rental  for  the  eleventh  year  and  for 
each  lease  year  thereafter  until  the  lease  year  boginning  on 
or  after  the  commencement  of  such  production  will  be  the 
amount  of  rental  for  the  tenth  lease  year.  If  any  expenditures 
are  made  in  any  lease  year  .for  diligent  exploration  on  the 
leased  lends  in  excess  of  the  minimum  required  expenditures 
for  that  year,  the  excess  may  be  credited  against  any  rentals 

in    excess    of   $  per    acre    or  fraction 

thereof  due  the  Lessor  for  that  or  any  future  year. 

(c)  Royalty  —  On  or  before  the  last  day  of  the  calendar 
month  after  the  month  of  commencement  of  production  in  com- 
mercial quantities  of  geothermal  resources  and  thereafter  on 
a  monthly  basis,  the  Lessee  shall  pay  to  the  Lessor: 

(1)  A  royalty  of  percent  on  the  amount  or 
value  of  steam,  or  any  other  form  of  heat  or  Oiher  associated 
energy  produced,  processed,  removed,  sold,  or  utilized  from 
this  lease  or  reasonably  susceptible  to  sale  or  utilization 
by  the  Lessee. 

(2)  A  royalty  of  percent  of  the  value  of  any 
by-product  derived  from  production  under  this  lease,  produced, 
processed,  removed,  sold,  or  utilized  from  this  lease  or 
reasonably  susceptible  of  sale  or  utilization  by  the  Lessee, 
except  that  as  to  any  by-product  which  is  a  mineral  named 
in  Sec.  1  of  the  Mineral  Leasing  Act  of  February  25,  1920, 
as  amended.  (30  U.S.C.  181),  the  rate  of  royalty  for  such 
mineral  shall  be  the  same  as  that  provided  in  that  statute 
and  the  maximum  rate  of  royalty  for  such  mineral  shall  not 
exceed    the    maximum    royally    applicable    under    that    statute. 

(3)  A  royalty  of  percent  of  the  value  of  com- 
mercially demineralized  water  which  has  been  produced  from 
the  leased  lands,  and  has  been  sold  or  utilized  by  the  Lessee 
or  is  reasonably  susceptible  of  sale  or  utilization  by  the 
Lessee.  In  no  event  shall  the  Lessee  pay  to  the  Lessor,  for 
the  lease  year  beginning  on  or  after  the  commencement  of 
production  in  commercial  quantities  on  the  leased  lands  or 
any  subsequent  lease  year,  a  royalty  of  less  than  two  (2) 
dollars  per  acre  or  fraction  thereof.  If  royalty  paid  on  pro- 
duction during  the  lease  year  has  not  satisfied  this  require- 
ment, the  Lessee  shall  pay  the  difference  on  oi  before  the 
expiration  date  of  the  lease  year  for  which  it  is  paid. 

(d)  W'aiVer  and  Suspension  of  Rental  and  Royalties  — 
Rentals  or  royalties  may  be  wai-,  ed,  suspended,  or  reduced 
pursuant  to  the  applicable  regulations  on  the  entire  lease- 
hold or, any  portion  thereof  in  the  interest  of  conservation  or 
for  the  purpose  of  encouraging  the  greatest  ultimate  recovery 
of  geothermal  resources  if  the  Lessor  determines  that  it  is 
necessary  to  do  so  to  promote  such  development,  or  because 
the  lease  cannot  be  successfully  operated  under  the  terms 
fixed  herein. 

(e)  Undivided  Fractional  Interests  —  Where  the  interest 
of  the  Lessor  in  the  geothermal  resources  underlying  any 
tract  or  tracts  described  in  Sec.  1  is  an  undivided  fractional 
interest,  tlie  rentals  and  royalties  payable  on  account  of  each 
such  tract  shall  be  in  the  same  proportion  to  the  rentals  and 
royalties  provided  in  this  lease  as  the  individual  fractional 
interest  of  the  Lessor  in  the  geothermal  resources  under- 
lying such  tract  is  to  the  full  fee  intcrost. 

(f)  Readjustments  -  Rentals  and  royalties  hereunder 
may  be  readjusted  in  accordance  with  the  Act  and  regulations 
to  rates  not  in  excess  of  the  rates  provided  therein,  and  at 
not  less  than  twenty  (20)  year  intervals  beginning  thirty-five 
(35)  years  after  the  date  geothermal  steam  is  produced  from 
the  lease  as  determined  by  the  Supervisor. 

Sec.  4.  PAYMENTS  —  It  is  expressly  understood  that  the 
Secretary  may  establish  the  values  and  minimum  values  of 
geothermal  resources  to  compute  royalties  in  accordance  with 
the  applicable  regulations.  Unless  otherwise  directed  by  the 
Secretary,  all  payments  to  the  Lessor  will  be  made  as  re- 
quired by  the  regulations.  If  there  is  no  well  on  the  leased 
lands  capable  of  producing  geothermal  resources  in  com- 
mercial quantities,  the  failure  to  pay  rental  on  or  before  the 
anniversary  date  shall  cause  the  lease  to  terminate  by  oper- 
ation of  law  except  as  provided  by  Sec.  3244.2  of  the  regu- 
lations. If  the  time  for  payment  falls  on  a  day  on  which  the 
proper  office  to  receive  payment  is  closed,  payment  shall 
be  deemed  to  be  made  on  time  ii  made  on  the  next  official 
working  day. 

See.  5.  BONDS  -  The  Lessee  shall  file  with  the  Authorized 
Officer  of  the  Bureau  (hereinafter  called  the  "Authorised 
Officer")  shall  maintain  at  all  times  the  bonds  required  under 
the  regulations  to  be  furnished  as  a  condition  to  the  issuance 
of  this  lease  or  prior  to  entry  on  the  leased  lands  in  the 
amounts  established  by  the  Lessor  and  to  furnish  such  addi- 
tional bonds  or  security  as  may  be  required  by  the  Lessor 
upon  entry  on  the  lands  or  after  operations  or  production 
have  begun. 

Sec.  6.    WELLS 

(a)    The    Lessee    shall    drill    and    produce    all    wells    nec- 
essary  to  protect  the   leased  land  from  drainage  by  operations 
on  landr.  not  the  property  of  the  Lessor,   or  other  lands  of  the. 
Lessor  leased  at  a  lower  royalty  rate,  or  on  lands  as  to  which 
royalties    and  rentals  are  paid  into  different  funds   from  those 


into  which  royalties  under  this  lease  *re  paid.  However,  in 
lieu  of  any  part  of  such  drilling  and  production,  with  the 
consent  of  the  Supervisor,  the  Lessee  may  compensate  the 
Lessor  in  full  each  month  for  the  estimated  loss  of  royalty 
through  drainage  in  the  amount  determined  by  said  Supervisor. 

(b)  At  the  Lessee's  t-lection,  and  with  the  approval  of 
the  Supervisor,  the  Lessee  shall  drill  and  produce  other  wells 
in  conformity   with  any    sys:«m   of   well    spacing  or  production 

-  allotments    affecting    the    field    or    area    in    which    the    leased 
lands    arc    situated,    which    is    authorized    by    applicable    law. 

(c)  After  due  ^otice  in  writing,  the  Lessee  shall  dili- 
gently drill  and  produce  S'_ch  wells  as  the  Supervisor  shall 
require  so  that  the  leased  lands  may  be  properly  and  timely 
developed  and  for  the  production  of  geothermal  steam  and  its 
by-products,  including  commercially  dcnineral-zed  water  for 
beneficial  uses  in  accordance  with  applicable  state  laws. 
However,  the  Supervisor  moy  waive  or  modify  the  requirements 
of  this  subparagraph  (c)  in  the  interest  of  conservation  of 
natural  resources  or  for  economic  feasibility  or  other  reasons 
satisfactory  to  him.  If  the  products  or  by-products  of  geo- 
thermal production  from  wells  drilled  on  this  lease  are 
susceptible  of  producing  commercially  demineralized  water 
for  beneficial  uses,  and  a  program  therefor  is  not  initiated 
with  due  diligence,  the  Lessor  may  at  its  option  elect  to 
take  such  products  or  by-oroducts  and  the  Lessee  shal^ 
deliver  all  or  any  portion  thereof  to  the  Lessor  at  any  point 
In  the  Lessee's  geothermal  gathering  or  disposal  system 
without  cost  to  the  Lessee,  if  the  Lessee's  activities,  under 
the  lease,  would  not  be  irapaired  and  such  delivery  would 
otherwise  bo  consistent  with  field  end  operational  require- 
ments. The  retention  of  this  option  by  the  Lessor  shall  in 
no  way  relieve  the  Lessee  frorr>  the  duty  of  producing  com- 
mercially demineralized  water  where  required  to  do  so  by 
the  Lessor,  except  when  the  option  is  being  exercised  and 
then  only  with  respect  to  wills  where  it  is  being  exercised, 
or  limit  the  Lessor's  right  to  take  any  action  under  Sec.  25 
to  enforce  that  requirement. 

Sec.  7.  INSPECTION  -The  Lessee  shall  keep  open  at  all 
reasonable  times  for  the  inspection  of  any  duly  authorized 
representative  of  the  Lessor  the  leased  lands  and  all  wells, 
improvements,  machinery,  and  fixtures  thereon  and  all 
production  reports,  maps,  records,  books,  and  accounts 
relative  to  operations  under  the  lease,  and  well  logs,  surveys, 
or  investigations  of  the  leased  lands. 

Sec.  8.  CONDUCT  OF  OPERATIONS  -  The  Lessee  shall 
conduct  all  operations  undei  this  lease  in  a  workmti.ilike 
manner  and  in  accordance  with  all  applicable  statutes,  regu- 
lations, and  GRO  orders,  and  all  other  appropriate  directives 
of  the  Lessor  to  prevent  bodily  injury,  danger  to  life  or  health, 
or  propert'-  damage,  and  to  avoid  the  waste  of  resources, 
and  shall  comply  with  all  requirements  which  are  set  forth 
in  43  CFR  Group  3200,  including,  but  not  limited  to.  Sub- 
part 3204,  or  which  may  be  prescribed  by  the  Lessor  pur- 
suant to  the  regulations,  and  with  the  special  stipulations 
which  are  attached  to  the  lease,  all  of  which  are  specifically 
incorporated  into  this  lease.  A  breach  of  any  term  of  this 
lease,  including  the  stipulations  attached  hereto,  will  be 
subject  to  all  the  provisions  of  this  lease  with  respect  to 
remedies  in  case  of  default.  Where  any  stipulation  is  incon- 
sistent with  a  regular  provision  of  this  lease,  the  stipulation 
shall  govern. 

Sec.     9.    INDEMNIFICATION 

(a)  The  Lessee  shall  be  liable  to  the  Lessor  for  any 
damage  suffered  by  the  Lessor  in  any  way  arising  from  or 
connected  with  the  Lessee's  activities;  and  operations  con- 
ducted pursuant  to  this  lease,  except  where  damage  is  caused 
by  employees  of  the  Lessor  acting  within  the  scope  of  their 
authority. 

(b)  The  Lessee  shall  Ir.demnify  and  hold  harmless  the 
Lessor  from  all  claims  arising  from  or  connected  with  the 
Lessee's  activities  and  operat'ons  under  this  lease. 

(c)  In  any  case  where  liability  without  fault  is  imposed 
on  the  Lessee  pursuant  to  this  section,  and  the  damages 
involved  were  caused  by  the  action  of  a  third  party,  the  rules 
of  subrogation  shall  apply  in  accordance  with  the  law  of  the 
jurisdiction  where  the  damage  occurred. 

Sec.  10.  CONTRACTS  FOR  i;ALE  OR  DISPOSAL  OF  PRO- 
DUCTS—The  Lessee  shall  file  with  the  Supervisor  not  later 
than  thirty  (30)  days  after  the  effective  date  thereof  any 
contract,  or  evidence  of  other  arrangement  for  the  sale  or 
disposal  of  geothermal  resources. 

Sec.  11.  ASSIGNMENT  OF  LEASE  OR  INTEREST  THEREIN- 
Within  ninety  (90)  days  from  the  date  of  execution  thereof,  the 
Lessee  shall  file  for  approval  by  the  Authorized  Officer 
any  instruments  of  transfer  made  of  this  lease  or  of  any  in- 
terest therein,  including  assignments  of  record  title  and 
working  or  other  interests. 

Sec.  12.  REPORTS  AND  OTHER  INFORMATION  -  At  such 
times  and  in  such  form  as  the  Lessor  may  prescribe,  the 
lessee  shall  comply  with  all  reporting  requirements  of  the 
geothermal  resources  leasing,  operating,  and  unit  regulations 
and  shall  submit  quarterly  rep'_Tts  containing  the  data  which 
it  hns  collected  through  the  mo.iitoring  of  air,  land,  and  water 
quality  and  all  other  data  pertaining  to  the  effect  on  the 
environment  by  operations  under  the  lease.  The  Lessee  shall 
also  comply  with  such  other  reportiiig  requirements  as  may  be 
imposed  by  the  Authorized  Officer  or  the  Supervisor.  The 
Lessor  may  release  to  the  geni^rol  public  any  reports,  maps, 
or  other  information  submitted  by  the  Lessee  except  ^volo^',Lc 
and  geophysical  interpretations,  maps,  or  data  subject  to 
30  CKR  270.79  or  unless  the  Lessee  shall  designate  that 
information  as  proprietary  and  the  Supervisor  or  the  Authorized 
Officer  shall  approve  that  designation. 

Sec.  13.  DILIGENT  EXPLORATION  -  In  the  manner  required 
by  the  regulations,  the  Lessee  shall  diligently  explore  the 
leased  lands  for  geothermal  resources  until  there  is  production 
in  commercial  quantities  applicable  to  this  lease.  After  the 
fifth  year  of  the  primary  term  the  Lessee  shall  make  at  least 
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the  minimum  expenditures  required  to  qualify  the  operations 
on  the  leased  lands  as  diligent  exploration  under  the 
regulations. 

Sec.  14.  PROTECTION  OF  THE  ENVIRONMENT  (LAND, 
AIR  AND  WATER)  AND  IMPROVEMENTS  -  The  Lessee  shall 
take  ell  mitieating  actions  required  by  the  Lessor  to  prevent: 
(a)  Soil  erosion  or  damage  to  crops  or  other  vegetative  cover 
on  Federal  or  non-Federal  lands  in  the  vicinity;  (b)  the  pol- 
lution of  land,  oir,  or  water;  (c)  land  subsidence,  seismic 
activity,  or  noise  emissions;  (d)  damage  to  aesthetic  and 
recreational  values;  (e)  damage  to  fish  or  wildlife  or  their 
habitals;  (f)  damage  to  or  removal  of  improvemente  owned  by 
the  United  Steles  or  other  parlies;  or  (g)  damoRe  to  or  destruc- 
tion or  loEs  of  fossils,  historic  or  prehistoric  ruins,  or  arti- 
facts, prior  to  the  termination  of  bond  liability  or  at  any 
other  time  when  requirt-d  and  to  the  extent  deemed  necessary 
by  the  Lessor,  the  Lessee  shall  reclaim  all  surface  disturb- 
ances as  required,  remove  or  cover  all  debris  or  solid  waste, 
and,  so  far  as  possible,  repair  the  offsitc  and  onsitc  damage 
caused  by  his  activity  or  activities  incidental  thereto,  and 
return  access  roads  or  trails  and  the  leased  lands  to  an  ac- 
ceptable condition  including  the  removal  of  structures,  if 
required.  The  Sui>ervisor  or  the  Authorized  Officer  shall 
prescribe  the  steps  to  be  taken  by  Lessee  to  protect  the 
Eurface  and  the  environment  and  for  the  restoration  of  the 
leased  lands  and  other  lands  affected  by  operations  oil  the 
leased  lands  end  improvements  thereon,  whether  or  not  the 
improvements  are  owned  by  the  United  States.  Timber  or 
mineral  materials  may  be  obtained  only  on  terms  and  con- 
ditions imposed  by  the  Authorised  Officer. 

Sac.  15-  WASTE  —  The  Lessee  shell  use  ell  reasonable 
precautions  to  prevent  waste  of  natural  resources  and  energy, 
including  geothermal  resources,  or  of  any  minerals,  and  to 
prevent  the  communication  of  water  or  brine  zones  with  any 
oil,  gas,  fresh  water,  or  other  gas  or  water  bearing  formations 
or  zones  which  would  threaten  destruction  or  damage  to  such 
deposits.  The  Lessee  shall  monitor  noise,  air,  and  water 
quality  conditions  in  accordance  with  any  orders  of  the  Super- 
visor. 

Sec.  16.  MEASUREMENTS  -  The  Lessee  shall  gauge  or 
otherwise  measure  all  production,  sales,  or  utilization  of 
geothermal  resources  and  shall  record  the  same  accurately 
in  records  f  i  req'iired  by  the  Supervisor.  Reports  on  pro- 
duction, sales,  or  utilization  of  geothermal  resources  shall 
be  submitted  in  accordance  with  the  terms  of  this  lease  and 
the  regulations. 

Sec.  17.  RESERVATIONS  TO  LESSOR  -  All  rights  in  the 
leased  area  not  granted  to  *he  Lessee  by  this  lease  are  hereby 
reserved  to  the  Lessor.  Without  limiting  the  generality  of  the 
foregoing  such  reserved  rights  include, 

(a)  Disposal  —  The  right  to  sell  or  otherwise  dispose 
of  the  surface  of  the  leased  lands  or  any  resource  in  the 
leastjd  lands  under  existing  laws,  or  laws  hereafter  enacted, 
subject  to  the  rights  of  the  Lessee  under  this  lease; 

(b)  Rights-of-way  —  The  right  to  authorize  geological 
and  geophysical  explorations  on  the  leased  lands  which  do 
not  interfere  with  or  endanger  actual  operations  under  this 
lease,  and  the  right  to- grant  such  easements  or  rights-of-way 
for  joint  or  several  use  upon,  through  or  in  the  leased  area 
for  steam  lines  and  other  public  or  private  purposes  which 
do  not  interfere  with  or  endatiger  actual  operations  or  facilities 
constructed  under  this  lease; 

(c)  Mineral  Rights  —  The  ownership  of  and  the  right  to 
extract  oil.  hydrocarbon  gas,  and  helium  from  all  geothermal 
steam  and  associated  geothermal  resources  produced  from 
the  leased  lands; 

(d)  Casing  —  The  right  to  acquire  the  well  and  casing 
at  the  fair  market  value  of  the  casing  where  the  Lessee  finds 
only  potable  water,  and  such  water  is  not  required  in  lease 
operations;  and 

(e)  Measurements  —  The  right  to  measure  geothermal 
resources  and  to  sample  any  production  thereof. 

Sec.  18.  ANTIQUITIES  AND  OBJECTS  OF  HISTORIC 
VALUE  —  The  Lessee  shall  immediately  hrin^to  the  attentii 
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Sec.  19.  DIRECTIONAL  DRILLING  -  A  directional  well 
drilled  under  the  leased  area  from  a  surface  location  on 
nearby  land  not  covered  by  tlie  lease  shall  be  deemed  to  have 
the  same  effect  for  all  purposes  of  this  lease  as  a  well  drill(-d 
from  a  surface  location  on  the  leased  area.  In  such  circum- 
stances, drilling  shall  be  considered  to  have  been  commenced 
on  the  nearby  land  for  the  purposes  of  this  lease,  and  pro- 
duction of  geothermal  resources  from  the  lensed  area  through 
any  directional  well  located  on  nearby  land,  or  drilling  or 
reworking  of  any  such  directional  well  shall  be  considered 
production  or  drilling  or  reworking  operations  (as  the  case 
may  be)  on  the  leased  area  for  ell  purposes  of  this  lease. 
Nothing    contained     in     this     section    shall    be      construed     as 


granting  to  the  Lessee  any  right  in  any  land  outside  the 
leased  area. 

See.  20.  OVERRIDING  ROYALTIES  -  The  Leasee  ahflll  not 
create  overriding  royalties  of  less  than  one-quarter  (1/4)  of 
one  percent  of  the  value  of  output  nor  in  excess  of  50  percent 
of  the  rate  of  royally  due  to  the  Lessor  specified  in  Sec.  3 
of  this  lease  except  as  otherwise  authorized  by  the  regulations. 
The  Lessee  expressly  agrees  that  the  creation  of  any  over- 
riding royalty  which  does  not  provide  for  a  prorated  reduction 
of  all  overriding  royalties  so  that  the  2e(;reeate  rate  of  royal- 
ties does  not  exceed  the  mi^iximum  rate  permissible  under 
this  section,  or  the  failure  to  suspend  an  overriding  royalty 
during  any  period  when  the  royalties  due  to  the  Lessor  have 
been  suspended  pursuant  to  '.he  terms  of  this  lease,  shall 
constitute  a  violation  of  the  leijse  terms. 

Sec.  21-  READJUSTMENT  OF  TERMS  AND  CONDITIONS  - 
The  terms  and  conditions  of  this  le-^se  other  than  those  related 
to  rentals  and  royalties  may  be  readjusted  in  accordance  with 
the  Act  at  not  less  than  ten-yjar  intervals  beginning  ten  (10) 
years  after  the  date  geothermal  steam  is  produced  from  the 
leased  premises  as  determined  by  the  Supervisor. 

Sec.  22.  COOPERATIVE  OR  UNIT  PLAN  -  The  Lessee 
agrees  that  it  will  on  its  own,  or  at  the  request  of  the  Lessor 
'  where  it  is  determined  to  be  necessary  for  the  conservation 
of  the  resource  or  to  prevent  the  waste  of  the  resource,  sub- 
scribe to  and  Operate  under  any  reasonable  cooperative  or 
unit  plan  for  the  development  and  operation  of  the  area,  field, 
or  pool,  or  part  thereof  embracing  the  lands  subject  to  this 
lease  as  the  Secretary  may  deiermine  to  be  practicable  and 
necessary  or  advisable  in  'ne  interest  of  conservation. 
In  the  event  the  leased  lands  are  included  within  a  unit, 
the  terras  of  this  lease  shall  be  deemed  to  be  modified  to 
conform  to  such  unit  agreement.  Where  any  provision  of  a 
cooperative  or  unit  plan  of  development  which  has  been  ap- 
proved by  the  Secretary,  and  ■-.■hich  by  its  terms  affects  the 
leased  area  or  any  part  thereof,  is  inconsistent  with  a  pro- 
vision of  this  lease,  the  provisions  of  such  cooperative  or 
unit  plan  shall  govern. 

Sec.  23-     RELINQUISHMENT   OF    LEASE    -   The    Lessee    may 

relinquish  this  entire  lease  or  any  officially  designated  sub- 
division of  the  leased  area  in  accordance  with  the  regulations 
by  filing  in  the  proper  BLM  office  a  written  relinquishment, 
in  triplicate,  which  shall  be  effective  as  of  the  date  of  filing. 
No  relinquishment  of  this  lease  or  any  portion  of  the  leased 
area  shall  relieve  the  Lessee  or  its  surety  from  any  liability 
for  breach  of  any  obligation  of  this  lease,  including  the  obli- 
gation ;o"  moke  payment  of  all  accrued  rentals  and  royalties 
and  to  place  all  wells  in  the  leased  lands  to  be  relinquished 
in  condition  for  suspension  or  abandonment,  and  to  protect 
or  restore  substantially  the  surface  or  subsurface  resources 
in  a  manner  satisfactory  to  the  Lessor. 

Sec.  24.  REMOVAL  OF  PROPERTY  ON  TERMINATION  OR 
EXPIRATION  OF  LEASE 

(a)  Upon  the  termination  or  expiration  of  this  lease 
in  whole  or  in  part,  or  the  relinquishment  of  the  lease  in 
whole  or  in  part,  as  herein  provided,  the  Lessee  shall  with- 
in a  period  of  ninety  (90)  da /s  (or  such  longer  period  as 
the  Supervisor  may  authorize  because  of  adverse  climatic 
conditions)  thereafter  remove  from  the  leased  lands,  no  longer 
subject  to  the  lease  all  structures,  machinery,  equipment, 
tools,  and  materials  in  accordance  with  applicable  regulations 
and  orders  of  the  Supervisor.  However,  the  Lessee  shall, 
for  a  period  of  not  more  than  sij:  (5)  months,  continue  to  main- 
tain any  such  property  needed  in  the  relinquished  area,  as 
determined  by  the  Supervisor,  for  producing  wells  or  for  drill- 
ing or  producing  geothermal  resources  on  other  leases. 

(b)  Any  structures,  machinery,  equipment,  tools,  appli- 
ances, and  materials,  subject  to  removal  by  the  Lessee, 
as  provided  above,  which  are  allowed  to  remain  on  the  leased 
lands  shall  become  the  property  of  the  Lessor  on  expiration 
of  the  90-day  period  or  any  extension  of  that  period  which  may 
be  granted  by  the  Supervisor.  If  the  Supervisor  directs  the 
Lessee  to  remove  such  property,  the  Lessee  shall  do  so  at 
its  own  expense,  or  if  it  fails  to  do  so  within  a  reasonable 
period,  the  Lessor  may  do  so  at  the  Lessee's  expense. 

Sec.  25.    REMEDIES  IN  CASEOF  DEFAULT 

(a)  Whenever  the  Lessee  fails  to  comply  with  any  of 
the  provisions  of  the  Act,  or  the  terms  and  stipulations  of  this 
lease,  or  of  the  regulations  isF.ued  under  the  Act,  or  of  any 
order  issued  pursuant  to  those  regulations,  and  that  default 
shall  continue  for  a  period  of  thirty  (JO)  days  after  service  of 
notice  by  the  Lessor,  the  Lessor  may  (1)  suspend  operations 
until  the  requested  action  is  taken  to  correct  the  noncom.- 
pliance,  or  (2)  cancel  the  lease  iii  accordance  with  Sec,  12 
of  the  Act  (30  VS.C.  101 1).  However,  the  30-day  notice  pro- 
vision applicable  to  this  lease  under  Sec.  12  of  the  Act  shall 
also  apply  as  a  prerequisite  to  the  institution  of  any  legal 
proceedings  by  the  Lessor  to  cancel  this  lease  while  it  is  in 
a  producing  status.  Nothing  in  this  subsection  shall  be  con- 
strued to  apply  to,  or  require  any  notice  with  respect  to  any 
legal  action  instituted  by  the  Lessor  other  than  an  action  to 
cancel  the  lease  pursuant  toSec.   12  of  the  Act. 

(b)  Whenever  the  Lessee  fails  to  comply  with  any  of 
the  provisions  of  the  Act,  or  of  this  lease,  or  the  regulations, 
or  of  any  GKO  Orders,  or  other  orders,  and  immediate  action 
is  required,  the  Lessor  without  waiting  for  action  by  the 
Lessee  m.ay  enter  on  the  leased  lands  and  take  such  measures 
as  it  may  deem  necessary  to  correct  the  failure,  including 
a  suspension  of  operations  or  prod'uction,  all  at  the  expense 
of  the  Lessee. 

(c)  A  waiver  of  any  particular  violation  of  the  provisions 
of  the  Act,  or  of  this  lease,  or  c:  any  regulations  promulgated 
by  the  Secretary  under  the  Acl,  shall  not  prevent  the  can- 
cellation of  this  lease  or  the  exercise  of  any  other  remedy  or 
remedies  under  paragraphs  (a)  and  (b)  of  this  section  by  rea- 
son of  any  other  such  violation,  or  for  the  same  violation 
occuring  at  any  other  time. 

(d)  Nothing  herein  shall  limit  or  affect  the  Lessee's 
right    to   a   hearing   and   appeal  as   provided   in  Sec.    12   of  the 
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Act  and  in  the  regulations  promulgated  thereunder. 

(e)  Upon  cancelletlon,  the  Lessee  shall  remove  all 
profH-rty  in  accordance  with  Sec.  2A  hereof,  and  ahall  re- 
store the  leased  lands  in  a  manner  acceptable  to  the  Lessor 
or  as  may  be  otherwise  required  by  the  Lessor. 

Sec.  26.  HEIRS  AND  SUCCESSORS  IN  INTEREST  -  Each 
obligation  hereunder  shall  extend  to  and  be  binding  upon,  and 
every  benefit  hereof  shall  inure  to,  the  heirs,  executors, 
adminisirators,  successors,  or  assigns,  of  the  respective 
parties  hereto. 

Sec.  27.  UNLAWFUL  INTEREST  -No  Member  of,  or  Dele- 
gate to  Congress,  or  Resident  Commissioner,  after  hi  a 
election  or  appointment,  either  before  or  after  he  has  quali- 
fied, and  during  his  continuance  in  office,  and  no  officer, 
agent,  or  employee  of  the  Department  shall  be  admitted  to 
any  share  or  part  in  this  lease  or  derive  any  benefit  that  may 
arise  therefrom;  and  the  provisions  of  Sec.  3741  of  the 
Revised  Statutes  (41  U.S.C  Sec.  22),  as  amended,  and 
Sections  431,  432,  and  433  of  Title  18  of  the  United  States 
Code,  relating  to  contracts  made  or  entered  into,  or  accepted 
by  Or  on  behalf  of  the  United  States,  form  a  part  of  this  lease 
so  far  as  the  same  may  be  applicable. 

Sec.  28.  MONOPOLY  AND  FAIR  PRICES  -The  Lessor  re- 
serves full  power  and  authority  to  protect  the  public  interest 
by  promulgating  and  enforcing  all  orders  necessary  to  insure 
the  sale  of  the  production  from  the  leased  l_nds  at  reasonable 
prices,  to  prevent  monopoly,  and  to  safeguard  the  public 
interest. 

Sec.  29.  EQUAL  OPPORTUNITY  CLAUSE  -  The  Lessee 
agrees    that,  during  the  performance  of  this  contract; 

(1)  The  Lessee  will  not  discriminate  against  any  em- 
ployee or  applicant  for  employment  because  of  race,  color, 
religion,  sex,  or  national  origin.  The  Lessee  will  take  af- 
firmative action  to  ensure  that  applicants  are  employed,  and 
that  employees  are  treated  during  employment,  without  regard 
to  their  race,  color,  religion,  sex,  or  national  origin.  Such 
action  shall  include,  but  not  be  limited  to  the  following;  em- 
ployment, upgrading,  demotion,  or  transfer;  recruitment  or 
-,  recruitment  advertising,  layoff  or  termination;  rates  of  pay  or 
other  forms  of  compensation;  and  selection  for  training,  in- 
cluding apprenticeship.  The  Lessee  agrees  to  post  in  con- 
spicuous places,  available  to  employees  and  applicants  for 
employment,  notices  to  be  provided  by  the  Lessor  setting 
forth  the  provisions  of  this  Equal  Opportunity  clause. 

(2)  The  Lessee  will,  in  all  solicitations  or  advertise- 
ments for  employees  placed  by  or  on  behalf  of  the  Lessee, 
state  that  all  qualified  applicants  will  receive  consideration 
for  employment  without  regard  to  race,  color,  religion,  sex, 
or  national  origin. 

(3)  The  Lessee  will  send  to  each  labor  union-  or  repre- 
sentative of  workers  with  which  Lessee  has  a  collective 
bargaining  agreement  or  other  contract  or  understanding,  a 
notice,  to  be  provided  by  the  Lessor,  advising  the  labor  union 
or  workers'  representative  of  the  Lessee's  commitments  under 
this  Equal  Opportunity  clause,  and  shall  post  copies  of  the 
notice  in  conspicuous  places  available  to  employees  and 
applicants  for  employment. 

(4)  The  Lessee  will  comply  with  all  provisions  of  Ex- 
ecutive Order  No.  11245  of  September  24,  1965,  as  amended, 
and  of  the  rules,  regulations,  and  relevant  Orders  of  the 
Secretary  of  Labor. 

(5)  The  Lessee  will  furnish  all  information  and  reports 
required  by  Executive  Order  No.  11246  of  September  24,  1965, 
as  amended,  and  by  the  rules,  regulations,  and  orders  of  the 
Secretary  of  Labor,  or  pursuant  thereto,  and  will  permit 
access  to   its  books,    records,    and  accounts   by   the  Secretary 


of  the  Interior  and  the  Secretary  of  Labor  for  purposes  of 
investigation  to  ascertain  compUance  with  fluch  rules,  regu- 
lations, and  orders. 

(6)  in  the  event  of  the  Lessee's  noncompliance  with  the 
Equal  Opportunity  clause  of  this  lease  or  with  any  of  said 
rules,  regulations,  or  orders,  this  le^se  may  be  canceled, 
terminated  or  suspended  in  whole  or  in  part  and  the  Lessee 
may  be  declared  ineligible  ior  further  Federal  Government 
contracts  or  leases  in  accordance  with  procedures  authorized 
in  Executive  Order  No.  1  I24r>  of  September  24,  1965,  as 
amended,  and  such  other  sanctions  as  may  be  imposed  and 
remedies  invoked  as  provided  in  Executive  Order  No.  11246 
of  September  24,  1965,  as  amended,  or  by  rule,  regulation,  or 
order  of  the  Secretary  of  Lnbor,  or  as  otherwise  provided 
by  law. 

(7)  The  Lessee  will  intilude  the  provisions  of  Para- 
graphs (1)  through  (7)  of  this  SecLlon  (29)  in  every  contract, 
subcontract  or  purchase  order  unless  exempted  by  rules, 
regulations,  or  orders  of  the  Secretary  of  Labor  issued 
pursuant  to  Section  204'  of  t-ilxecutive  Order  No.  11246  of 
September  24,  1965,  as  amended,  so  that  such  provisions 
will  be  binding  upon  each  contractor,  subcontractor,  or  sub- 
contract. Or  purchase  order  as  the  Secretary  may  direct  as  a 
means  of  enforcing  such  provisions  including  sanctions  for 
noncompliance;  provided,  hoivei/er,  that  in  the  event  the 
Lessee  becomes  involved  in,  or  is  threatened  with,  litiga- 
tion with  a  contractor,  subcontractor,  or  vendor  as  a  result  of 
such  direction  by  the  Secretaiy,  the  Lessee  may  request  the 
Lessor  to  enter  into  such  litigation  to  protect  the  interests 
of  the  Lessor. 

Sftc.  30.    CERTIFICATION    Or     NONSEGREGATED    FACIL- 
ITIES— By     entering    into    this     Irasg,     the    Lessee    certifies 
'     that    it  does  not   and  will    not  maintain  or  provide  for    its    em- 
ployees   any    segregated    faciKties    at    any    of     its    establish- 
ments,   and  that  it  does  not  and  will  not  permit    its    employees 
to   perform   their   services    at    ai'y    location,    under     its   control, 
where     segregated     facilities     are     maintained.        The    Lessee 
agrees  that  a  breach  of  this  certification  is  a  violation  of  the 
Equal    Opportunity    clause    of    this    tease.       As    used    in  this 
certification,    the    term    "segregated   facilities"  means,   but   is 
not  limited  to,    any  waiting  rooms,    work  areas,  rest  rooms  and 
wash  rooms,  or  restaurants   or  cLher  eating  areas,  time  clocks, 
-r  locker  rooms,    and  other  storage  oi   dreysing  rooms,  parking 
lota,    drinking    fountains,     recreation    or    entertainment    areas, 
transportation,    and  housing  facilities    provided  for  employees 
which     are    segregated    by    explicit    directive,    or    are    in    fact 
segregated    on   the    basis    of   race,    color,    n^Iigion.    or  national 
origin  because  of  habit,    local  custom,    or  otherwise.      Lessee 
further    agrees    that    (except    where    it    has    obtained   identical 
certifications     from    proposed    contractors    and    subcontractors 
for  specific  time  periods)  it  will  obtain  identical  certifications 
from     proposed    contractors     and     HubcontrS'^tors     prior    to    the 
award    of   contracts    or    subcontracts   exceeding  $10,000  which 
are    not  exempt   from   the    provis'ons    of  the   Equal  Opportunity 
clause;       that      it     will      retain      suuh      certifications      in       its 
files;    and    that    it    will    forward    the    following   certification  to 
such    proposed    contractors    and    subcontractors    (except    where 
the      proposed     contractor     or     subcontractor     has     subuiitted 
identical     certifications     for     specific     time    periods);     it    will 
notify    prospective    contractors    and    subcontractors    of  require- 
ment   for    certification    of    nonsegregated    facilities.       A  Certi- 
fication    of     Nonsegregated     Facilitiss,     as    required     by    the 
May   9,    1967  Order  (32    F.R.    7439,    May    19,    1967)  on  Elim.ina- 
tion     of    Segregated     Facilities,     by     the    Secretary     of    Labor, 
must    be    submitted    prior    to    the    av^ard    of    a    contract    or  sub- 
contract    exceed ini^    SI  0,000    wliich    is     not    exempt    from   the 
provisions  of  the  Equal  Opportunity  clause.     The  certification 
may    be    submitted    either    for    each    contract    and   subcontract 
or    for    all    contracts    end    subcontracts    during    a    period  (i.e., 
quarterly,  semiannually,  or  annually). 


Sec.    18     ANTIQUITIES  AND  OBJECTS  OF  HISTORIC  VALUE 
Prior  to  any  operations  under  this  lease,    the  Lessee  will  engage  a  qualified  archeologlst, 
acceptable  to  the  Authorized  Officer,    to  make  an  archeologlcal  survey  of  the  land  to  be  dis- 
turbed or  occupied.     A  certified  statement,    signed  by  the  qualified  ai-cheologist,    setting  out 
the  steps  taken  in  the  survey  and  the  findings  thereof  as  to  the  existence  of  antiquities  or 
other  objects   of  historic  or  scientific  Interest,    shall  be   submitted  to  the  Authorized  Officer. 
If  the   statement  Indicates   the  existence   of  such  objects  which  might  be  disturbed  by  opera- 
tions under  this   lease,    the   Le'SssD  shall  take   such  steps  as  may  be  required  by  the  Authorized 
Officer,    including  archeologlcal  salvage.     The  responsibility  for  the  cost  for  the  certifi- 
cate,   survey,    and  salvage  will  be  borne  by  the  Lessee,    and  such  salvage  property  shall  remain 
the  property  of  the  Lessor  or  the   surface  owner. 

The  Lessee   shall   immediately  bring  to  the  attention  of  the  Authorized  Officer  any  antiquities 
or  other  objects  of  historic  or  scientific  value  of  Interest,    including  but  not  limited  to 
historic  or  prehistoric  ruins,    fossils,    or  artifacts  discovered  as  a  result  of  operations 
under  this   lease,    and  shall   leave   such  discoveries   intact.      Failure  to   comply  with  any  of  the 
terms  and   conditions   imposed  by  the  Authorized  Officer  with  regard  to  the  preservation  of 
antiquities  may  constitute  a  violation  of  the  Antiquities  Act   (l6  U.S.C.    431-tl33). 

In  witness  whereof  the  parties  have  executed  this  lease.  ,^ 

]__^^^^g.  THE  UNITED  STATES  OF  AMERICA,  Lessor: 


(Sienature  of  Lessee) 


By. 


(Authorized  Ofticer) 


(Signature  of  Lessee) 


(Title) 


[seaQ 


(Date) 


(Date) 
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Appendix  VII 


Description  of  Soils  in   the  Area 


Frohman,   Nyssa   s  Malheur  Series 
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Appendix  VII 

INITIAL  REVIEW  DRAFT  Tentative  Scries 

Rev.  BBL-AON 
8/20/71 

FROIIMAN  SERIES 

The  Frohman  series  is  a  member  of  the  coarse-silty ,  mixed,  mesic 

family  of  Xerollic  Durorthids.   Typically,  Frohman  soils  have  light 

brownish  gray  silt  loam  A  and  B  horizons  over  a  duripan  at  12  inches. 

Typifying  Pedon:   Frohman  silt  loam  -  cultivated 

(Colors  are  for  dry  soil  unless  otherwise  noted.) 

^P  0-8"— Light  broxmish  gray  (lOYR  6/2)  silt  loam,  dark 
grayish  brom  (lOYR  4/2)  moist;  weak  medium  platy 
parting  to  weak  fine  subangular  blocky  structure; 
sliglitly  hard,  friable,  slightly  sticky,  slightly 
plastic;  many  very  fine  and  fine  roots;  many  very  fine 
and  fine  pores;  mildly  alkaline  (pH  7.6);  abrupt  smooth 
boundary.   (7  to  10  inches  tliick) 

^^       ^^         8-12"— Light  brownish  gray  (lOYR  6/2)  silt  loam,  dark 
r  grayish  brown  (lOYR  4/2)  moist;  moderate  medium  prismatic 

structure;  hard,  friable,  slightly  sticky,  slightly 
plastic;  many  very  fine  and  fine  roots;  many  fine  and 
very  fine  pores;  moderately  alkaline  (pll  8.2);  abrupt 
smooth  boundary.   (7  to  10  inches  thick) 

Clsim      12-18"— Pale  brown  (lOYR  6/3)  indurated  duripan  of  silt 
loam  material,  dark  brown  (lOYR  .3/3)  moist;  massive; 
extremely  hard,  extremely  firm;  thin  light  gray  (lOYR  6/1) 
laminar  capping  on  surface  of  duripan;  root  mat  on  surface; 
many  very  fine  pores;  moderately  alkaline  (pH  8.2). 
(3  to  10  inches  thick) 

'  C2         18-28"— Light  gray  (lOYR  7/2)  silt  loam,  brown  (lOYR  5/3) 
moist;  massive;  hard,  friable,  nonstlc]:,y,  nonplastic; 
few  very  fine  pores;  moderately  alkaline  (pll  8.4); 
clear  wavy  boundary.   (0  to  14  inches  thick) 

C3ca       28-36"— Light  gray  (lOYR  7/2)  silt  loam,  pnle  brown  (lOYR  6/3) 
moist;  massive;  hard,  friable,  nonsLicky,  nonplastic; 
few  very  fine  pores;  strongly  calcareous;  moderately 
alkaline  (pH  8.4);  abrupt  smooth  boundarv.   (0  to  8 
inches  thick) 

C4casim    36-42"— Very  gravelly  indurated  duripan;  massive;  extremely 
hard,  extremely  firm;  pebbles  coated  with  lime. 
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2  -  Frohman  Series 

Type  Location:   Malheur  County,  Oregon.   30  feet  north  of  the  county 
road  and  60  feet  west  of  the  center  line  of  section  27,  SElj,  SW-i, 
T,  18  S.  ,    R.  4A  E. 

Range  in  Characteristics:   The  mean  annual  soil  temperature  ranges 

o      o 
from  52   to  56   F.   The  soils  are  usually  dry  but  moist  for  more 

than  60  days  during  the  winter  season.   Depth  to  the  duripan  ranges 
from  10  to  30  inches  but  most  commonly  is  10  to  20  inches.   Depth 
to  very  gravelly  horizons  ranges  from  20  to  40  inches  and  bedrock  is 
deeper  than  40  inches.   The  A  and  B  horizons  are  mildly  or  moderately 
alkaline  and  commonly  noncalcareous  but  some  pedons  are  weakly  cal- 
careous in  the  B  horizon.   The  texture  of  the  A  and  B  horizons  above 
the  duripan  is  silt  loam  or  very  fine  sandy  loam  with  less  than  18 
percent  clay  and  less  than  15  percent  fine  sand  and  coarser.   The  A 
horizon  has  values  of  6  dry  and  3  or  4  moist  and  diromas  of  2  or  3  dry 
and  moist.   The  B  horizon  has  values  of  6  dry  and  3  or  4  moist  and  a 
chroma  of  3  moist  and  dry.   It  has  weak  prismatic  or  subangular  blocky 
structure.   In  some  pedons  the  weak  B  horizon  is  replaced  with  a  C 
horizon  and  is  massive.   The  upper  duripan  is  silty  and  is  indurated 
in  the  upper  part  and  the  remaining  part  ranges  from  weakly  to  strongly 
cemented.   In  some  pedons  the  silty,  friable  C  and  Cca  horizons  are 
lacking.   The  underlying  very  gravelly  duripan  is  indurated  or  strongly 
cemented  in  the  upper  few  inches  becoming  less  cemented  v/ith  depth. 
Competing  Series  and  their  Differentiae:   These  arc  the  Burke,  Chiara, 
Minidoka,  Nyssa,  and  Stanfield  series.   All  of  tliese  soils  lack  the 
very  gravelly  duripan  and  horizons  within  40  inches.   Burke  soils  are 
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3  -  Frohman  Series 

calcareous  below  6  inches.   Minidoka  soils  have  strong  Cca  (calcic) 
horizons  at  depths  of  7  to  15  inches.   Stanfield  soils  have  high 
exchangeable  sodium,  are  somewhat  poorly  drained,  and  very  strongly 
alkaline  in  some  part  above  the  dur.ipan. 

Setting:   Frohman  soils  are  on  nearly  level  to  gently  sloping  terraces 
With  gradients  up  to  20  percent  but  commonly  less  than  8  percent  at 
elevations  of  2,100  to  3,000  feet.   The  soils  are  formed  in  lacustrine 
material  and  very  gravelly  alluvium.   The  climate  is  semiarid  with  a 
mean  annual  precipitation  of  9  to  11  inches  and  hot  dry  summers  and 
cold  winters.   The  mean  annual  temperature  is  about  50"  to  54"  F. ; 
mean  summer  temperature  is  70°  to  74°  F. ;  and  the  mean  winter  temper- 
ature is  31°  to  33°  F.   The  frost-free  period  ranges  from  130  to  170 
days. 

lllBSi2^LAS12Si^ted^lolU:      These  are  the  competing  Nyssa  soils  and 

the  Owyhee  and  Virtue  soils.   The  Owyhee  soils  lack  cU,ripans.   The 

Virtue  soils  have  argillic  horizons. 

Drainage  and  PenneabiJ^ty :   Well  drained;  slow  to  moderate  runoff; 

moderate  permeability  to  the  duripan, 

U£^JEliZiB£tation:   Soils  are  in  range  and  are  cultivated  with 

irrigation.   Irrigated  small  grains,  alfalfa,  pasture  and  occasional 
row  crops  are  the  principal  crops.   Vegetation  consists  of  Sandberg 
bluegrass,  bluebunch  wheatgrass,  big  sagebrush,  and  annual  forbs. 
^if-trilH^tion^n^^   Southeastern  Oregon.   The  series  is  inextensive, 
Series  Proposed:   Malheur  County,  Oregon,  1959. 
^     Remarks:   The  Frohman  aeries  was  formerly  classified  as  Siero.em  soils. 
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The  Nyssa  series  is  a  member  of  the  coarse-silty,  mixed,  mesic  family 

of  Xerollic  Durorthids.   Typically,  Nyssa  soils  have  light . brownish 

gray  and  pale  brown  silt  loam  A  and  B  horizons  over  a  durlpan  at  20 

inches. 

Typifying  Pedon:   Nyssa  silt  loam  -  cultivated 

(Colors  are  for  dry  soil  unless  otherwise  noted.) 
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I 
I 
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I 

Ap         0-13"--Light  brownish  gray  (lOYR  6/2)  silt  loam,  dark  m 

grayish  brown  (lOYR  4/2)  moist;  vjeak  medium  granular  I 
structure;  slightly  hard,  friable,  slightly  sticky, 

slightly  plastic;  few  roots;  many  very  fine  tubular  ^ 

pores;  mildly  alkaline  (pH  7.5);  clear  smooth  boundary.  ■ 

(5  to  13  inches  thick)  • 

B2         13-20"— Pale  brown  (lOYR  6/3)  silt  loam,  dark  brown  (lOYR  3/3) 
moist;  weak  coarse  subangular  blocky  structure;  slightly 
hard,  friable,  slightly  sticky,  slightly  plastic;  few 
roots;  many  very  fine  tubular  pores;  neutral  (pH  7.0);  m 

clear  wavy  boundary,   (7  to  10  inches  thick)  ■ 

Clcasim    20-25"— Light  gray  (lOYR  7/2)  silt  loam,  grayish  brown  and 
brown  (lOYR  5/2  and  5/3)  moist;  massive,  extremely  hard, 
extremely  firm,  slightly  sticky,  slightly  plastic;  very 
few  roots;  common  very  fine  tubular  pores;  40  to  50 
percent  cemented  calcareous  durlnodes  1/4  to  1  inch  by 
1/4  to  1/2  inches;  strongly  calcareous;  moderately 
alkaline  (pH  8.1);  abrupt  wavy  boundary.   (3  to  8  inches 
thick) 

C2casim    25-31"— Light  gray  (lOYR  7/2)  indurated  duripan  of  silty 

material,  brown  (lOYR  5/3)  moist;  v/eak  very  thick  platy 
structure;  thin  silica  indurated  lenses  on  top  of  plates 
with  a  matting  of  roots  and  reddish  brown  organic  matter 
on  top  of  silica  lenses;  extremely  hard,  extremely  firm 
nonsticky,  nonplastic;  no  roots  except  for  mats  on  lenses; 
many  very  fine  and  fine  tubular  pores;  strongly  calcareous; 
moderately  alkaline  (pll  8.4);  clear  wavy  boundary. 
(2  to  6  inches  thick) 

C3casim    31-52" — Similar  to  horizon  above  except  being  massive. 


I 
I 
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2  -  Nyssa  Series  i 

Type  Location:   Malheur  County,  Oregon.   80  feet  southeast  of  4  foot 
vertical  stand  pipe  turnout  in  m^k,    SW-'s,  SlA  section  11,  T.  20  S. 
R.  46  E. 

Range  in  Characteristics:   The  mean  annual  soil  temperature  ranges 
from  52   to  56°  F.   The  soils  are  usually  dry  hut  most  for  more  than 
60  days  during  the  winter  season.   Depth  to  the  duripan  ranges  from 
15  to  40  inches  but  is  dominantly  20  to  30  inches.   Depth  to  bedrock 
or  very  gravelly  material  is  greater  than  40  inches.   The  A  and  B 
horizons  above  the  duripan  are  mildly  to  moderately  alkaline  and 
commonly  noncalcareous  but  some  pedons  are  weakly  calcareous  in  the 
B  horizon.   The  texture  of  the  A  and  B  horizon  above  the  duripan  is 
silt  loam  or  very  fine  sandy  loam  with  less  than  18  percent  clay 
and  less  than  15  percent  fine  sand  and  coarser.   The  A  horizon  has 
values  of  6  dry  and  3  or  4  moist  and  chromas  of  2   or  3  moist  and  dry. 
The  B  horizon  has  values  of  6  dry  and  3  or  4  moist  and  chromas  of 
3  moist  and  dry.   It  has  weak  prismatic  or  subangular  blocky  structure, 
In  some  pedons  the  B  horizon  is  replaced  with  a  C  horizon  and  is 
massive.   The  duripan  is  indurated  in  some  part  and  the  remaining 
part  ranges  from  weakly  to  strongly  cemented.   It  is  massive  or  platy. 
Competing  Series  and  their  Differentiae:   These  are  the  Burke,  Chiara, 
Frohman,  Minidoka,  and  Stanfield  series.   Burke  soils  are  calcareous 
below  6  inches  and  lack  the  durinodes  above  the  duripan.   Chiara 
soils  have  duripans  at  depth  of  12  to  15  inches.   Frohman  soils  have 
very  gravelly  loamy  indurated  and  friable  horizons  at  depths  of  less 
than  40  inches.   Minidoka  soils  have  strong  Cca  (calcic)  horizons  at 
depths  of  7  to  15  inches.   Stanfield  soils  have  high  exchangeable 
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3  -  Nyssa  Series 

sodium,  are  somewhat  poorly  drained,  and  very  strongly  alkaline  in 
some  part  above  tlie  duripan. 

Setting ;   Nyssa  soils  are  on  nearly  level  to  gently  sloping  terraces 
with  gradients  up  to  20  percent  but  common].y  less  than  8  percent  at 
elevations  of  2,100  to  2,600  feet.   The  soils  are  fornied  in  lacustrine 
materials  with  the  surface  reworked  by  wind.   The  climate  is  semiarid 
with  a  mean  annual  precipitation  of  9  to  11  inches  and  hot  dry  summers 
and  cold  winters.   The  mean  annual  temperature  is  50   to  54   F. ;  the 
mean  summer  temperature  is  70   to  74   F. ;  and  the  mean  winter  temper- 
ature is  31   to  33   F.   The  frost-free  period  ranges  from  150  to  170 
days. 

Principal  Associated  Soils:   These  are  the  Green] eaf,  Owyhee  and 
Virtue  soils.   The  Greenleaf  soils  have  an  argillic  horizon  and  lack 
duripans .   The  Owyhee  soils  lack  duripans.   The  Virtue  soils  have 
argillic  horizons. 

Drainage  and  Permeability:   Well  drained;  slow  to  moderate  runoff; 
moderate  permeability  to  the  duripan. 

Use  and  Vegetation:   Principal  use  is  irrigated  crops:   sugar  beets, 
potatoes,  onions,  small  grain,  specialty  seed  crops,  mint,  and 
alfalfa.   Vegetation  consists  of  big  sagebrush,  Atriplex  spp.,  bud 
sagebrush,  needlegrass,  Sandberg  bluegrass,  annual  fescue,  and 
associated  forbs. 

Distribution  and  Extent:   Southeastern  Oregon  and  southwestern  Idaho. 
The  series  is  inextensive. 
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4  -  Nyssa  Series 

Series  Proposed;   Malheur  County,  Oregon,  1946. 

Remarks :   Nyssa  soils  were  formerly  classified  as  Sierozem  soils. 
Areas  of  this  soil  under  cultivation  have  been  altered  through 
management.   All  fields  have  been  planed.   Many  have  been  leveled 
with  major  cuts  and  fills  exposing  calcareous  soils  on  the  surface 
while  burying  other  horizons  deeper. 
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MALHEUR  SERIES 

The  Malheur  series  is  a  member  of  the  fine-silty,  mixed  family  of 

Xerollic  Naduragids.   Typically,  Malheur  soils  have  light  brownish 

gray  silt  loam  Al  horizons,  light  gray  silt  loam  A2  horizons,  yellowish 

brown  silty  clay  loam  B2  horizons,  and  pale  brown  calcareous  silt  loam 

C  horizons  over  indurated  hardpans. 

Typifying  Pedon:   Malheur  silt  loam  -  range 

(Colors  are  for  dry  soils  unless  otherwise  stated.) 

Al  0-5"--Light  brownish  gray  (lOYR  6/2)  silt  loam,  very  dark 

grayish  brown  (lOYR  3/2)  moist;  moderate  thin  platy 
structure;  soft,  friable,  slight].y  sticky,  slightly 
plastic;  many  roots;  many  very  fine  pores;  moderately 
alkaline  (pH  8.0);  abrupt  smooth  boundary.   (3  to  6 
inches  thick) 

A2  5-9"--Light  gray  (lOYR  7/2)  silt  loam,  dark  brown  (lOYR  3/3) 

moist;  moderate  medium  prismatic  structure;  soft 
friable,  slightly  sticky,  sliglitly  plastic;  many  roots; 
many  very  fine  tubular  pores;  moderately  alkaline 
(pH  8.0);  abrupt  smooth  boundary.   (2  to  5  inches  thick) 

IIB2t         9-17"--Yellowish  brown  (lOYR  5/4)  silty  clay  loam,  dark 

brown  (lOYR  3/3,  4/3  crushed)  moist;  strong  fine  columnar 
parting  to  moderate  blocky  structure;  very  hard,  firm, 
very  sticky,  very  plastic;  common  fine  roots;  few  very 
fine  tubular  pores;  continuous  moderate    clay  films 
on  ped  faces  and  in  pores;  moderately  alkaline  (pll  8.2); 
clear  wavy  boundary.   (6  to  10  inches  thick) 

IIB3t         17-23"--Pale  brown  (lOYR  6/3)  heavy  silt  loam,  dark  brown 
(lOYR  4/3)  moist;  moderate  medium  subangular  blocky 
structure;  hard,  firm,  sticky,  plastic;  common  fine 
roots;  many  very  fine  tubular  pores;  few  moderately 
thick  and  thin  clay  films  on  peds  and  in  pores; 
moderately  alkaline  (pH  8.4);  clear  wavy  boundary. 
(2  to  6  inches  thick) 
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2  -  Malheur  Series 

IlClca        23-31"--Pale  brown  (lOYR  6/3)  silt  loam,  brown  (lOYR 

4/3)  raoist;massive;  slightly  hard,  friable,  slightly 
sticky,  slightly  plastic;  few  very  fine  roots;  many 
very  fine  tubular  pores;  common  \   to  h   inch  soft  lime 
coated  concretions;  slightly  calcareous;  moderately 
alkaline  (pH  8.4);  abrupt  smooth  boundary,   (4  to  8 
inches  thick) 

IIIC2sicam    31-35"--White  (lOYR  8/2)  indurated  duripan;  very  pale 
brown  (lOYR  7/4)  moist;  platy;  continuous  silica 
laminar  capping;  strongly  calcareous. 

Type  Location:   Malheur  County,  Oregon.   400  feet  west  of  fence  corner 

and  100  feet  south  of  east  and  west  road  along  the  fence  in  NE%,  SW%  SE%, 

section  11,  T.  16  S. ,  R.  47  E. 

Range  in  Characteristics:   The  mean  annual  soil  temperature  ranges  from 

49   to  53   F.   These  soils  are  dry  in  the  moisture  control  section  for 


more  than  half  the  time  (cumulative)  that  the  soil  temperature  at 
20  inches  is  above  4l°F.  and  dry  for  more  than  90  consecutive  days 
within  the  3  month  period  following  the  summer  solstice  between  4  and 
12  inches,  but  moist  more  than  60  days  during  the  winter  months.   The 
solum  ranges  from  slightly  to  strongly  alkaline.   Depth  to  duripan  ranges 
from  20  to  40  inches.   It  is  underlain  by  stratified,  medium  textured 
lakelaid  sediments.   The  A  horizon  has  values  of  6  or  7  dry  and  3  or  4 
moist  and  chromas  of  2  or  3  moist  and  dry.   The  B2t  horizon  has  values 
of  5  or  6  dry  and  3  or  4  moist  and  chromas  of  3  or  4  moist  and  dry. It  is 
silty  clay  loam  with  27  to  35  percent  clay  and  less  than  15  percent 
coarser  than  very  fine  sand.   Some  pedons  have  strong  or  moderate 
prismatic  or  strong  fine  blocky  structure.   Exchangeable  sodium  in  the 
B2t  horizon  exceeds  15%.   The  B3t  horizon  is  silty  clay  loam  or  heavy. 
silt  loam.   It  has  moderate  prismatic,  subangular  or  blocky  structure. 
Depth  to  calcareous  material  ranges  from  18  to  26  inches. 
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3  -  Malheur  Series 

Competing  Series  and  their  Differentiae:   These  are  Cortez,  Ocho, 
Sebree,  and  Tempahute  series.   The  Cortez,  Ocho,  and  Tempahute  soils 
have  more  than  35  percent  clay  in  the  natric  horizon.   Sebree  soils 
have  a  high  accumulation  of  salts  in  the  lower  part  of  the  natric 
horizon  and  depth  to  calcareous  material  ranges  from  7  to  20  inches. 
Setting:   Malheur  soils  are  on  nearly  level,  undulating  or  somewhat 
disected  medium  or  high  terraces  at  elevations  ranging  from  2,400  to 
2,800  feet.   They  have  formed  in  mixed  lakelaid  sediments  with  a  sur- 
face influence  of  loess.   The  climate  is  semi-arid  with  a  mean  annual 
precipitation  of  9  to  11  inches;  mean  annual  temperature  is  about  50° 
to  54  F.;  the  mean  summer  temperature  is  70°  to  74°  F. ;  and  the  mean 
winter  temperature  is  31°  to  33°  F,   The  frost  free  period  ranges  from 
140  to  160  days. 

Principal  Associated  Soils:   These  are  the  Nyssa,  Owyhee  and  Virtue 
soils.   The  Nyssa  and  Owyhee  soils  lack  argillic  horizons.   The  Virtue 
soils  have  less  than  15%  exchangeable  sodium  in  the  argillic  horizon. 
Drainage  and  Permeability:   Well  drained;  slow  to  medium  runoff; 
moderately  slow  permeability  in  the  B  horizon. 

Use  and  Vegetation:   Range  and  under  cultivation  with  small  grains,  hay 
and  pasture  the  principal  crops.   Vegetation  consists  of  Thurber's 
needlegrass,  Sandberg  bluegrass,  6  weeks  fescue,  bluebunch  wheatgrass, 
and  big  sagebrush. 

Distribution:   Northeastern  Malheur  County,  Oregon.  The  series  is  of 
small  extent. 
Series  Proposed:   Malheur  County,  Oregon,  1972. 


4  -  Malheur  Series 

Remarks :   These  soils  would  have  been  placed  in  the  Solonetz  soils. 
The  Malheur  series  was  a  tentative  series  and  was  dropped  in  1966 
and  correlated  to  Virtue.   Since  then  it  has  been  established  that 
there  is  sufficient  acreage  for  the  series  and  information  confirming 
the  natric  horizon.   The  series  is  on  the  Oregon  Agricultural  Ex- 
periment Station  in  Malheur  County. 
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Appendix  VIII 


Comprehensive  Land  Use  Plan 

for 

Malheur  Counti^ ,   1973 


This  comprehensive  land  use  plan,  prepared  by  the  Malheur  County 
Planning  Commission,   is  not  included  in  this  reproeuction  of  the 
Vale  Geothermal  E.A.R.     A  copy  of  this  44  page  plan  may  be  viewed 
at: 

1.  The  BLM  District  Office  at  Vale,   Oregon. 

2.  The  BUi  State  Office  at  Portland,   Oregon. 

3.  The  County  Records  of  Malheur  County  at  Vale,   Oregon. 
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Appendix  IX 


Malheur  County  Zoning  Ordinance 

This  zoning  ordinance  is  not  included  in  this  reproduction  of 
the  Vale  Geothermal  E.A.R.     A  copy  of  this  56  page  ordinance  may 
he  viewed  at: 

1.  The  BLM  District  Office  at  Vale,   Oregon. 

2.  The  BTJi  State  Office  at  Portland,  Oregon. 

3.  The  County  Records  of  Malheur  County  at  Vale,  Oregon 
filed  as  Microfilm  Instrument  No.    148901    (filed  8-17-1973) 
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Geothermal   Ordinance  for  Malheur  County 

This  geothermal  ordinance  is  not  included  in  this  reproduction 
of  the  Vale  Geothermal   E.A.R.      A   copy  of  this   26  page  ordinance 
may  he  viewed  at: 

1.  The  BLM  District  Office  at  Vale,   Oregon. 

2.  The  BLM  State  Office  at  Portland,   Oregon. 

3.  The  County  Records  of  Malheur  County  at  Vale,   Oregon 
filed  as  Microfilm   Instrument  No.     158761    (filed  6-20-1974) 
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ArcheologlcLil   /issessrrient    of    the   Vale    KGRA    ''upplement 


A   Report    Submitted    to    the    Oregon 
Bureau  of  Land  Management 

by 

George  N.  Puebelmann 
April,  1975 
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Preface 

Antiquities  are  like  single-copy  books  that  are  out  of  printt  once 
destroyed,  they  can  never  be  replaced.  The  data  of  the  past  have  been, 
are,  and  will  continue  to  be  our  most  important  source  for  understanding 
the  earth,  its  resources,  and  man.  The  protection  and  conservation  of 
this  source  of  data  should  therfore  be  of  prime  concern  to  all  people 
who  believe  their  descendants  are  entitled  to  understand  and  appreciate 
the  world  of  the  past. 

This  report  is  organized  in  such  a  fashion  as  to  provide  the  minimum 
protection  needed  for  the  antiquities  discovered  prior,  during,  and  sub- 
sequent to  the  present  study.  This  is  achieved  by  the  use  of  detachable 
appendices  which  contain  the  infoiroation  pertaining  to  the  nature  and 
location  of  the  specific  antiquities  sites.  The  appendices  should  not 
be  freely  distributed  to  the  public  or  any  other  persons  who  do  not  have 
a  need  to  know.  The  body  of  the  report  should  also  be  given  some  limited 
distribution.  The  disclosure  of  this  information  will  undoubtedly  result 
in  the  destruction  and  looting  of  the  sites  by  those  persons  with  pack- 
rat  attitudes  toward  antiquities. 
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Introduction 

This  antiquities  study  is  intended  to  provide  cultural 
resource  data  for  an  Environmental  Analysis  Record  (EAR)  of 
the  Vale  Known  Geothermal  Resource  Area  (KGRA)  Supplement » 
The  study  was  undertaken  with  the  understanding  that  the  re- 
sult would  be  only  an  estimation  of  the  quantity  and  quality 
of  the  antiquities  which  exist  within  the  National  Resource 
Lands  outlined  in  Figure  1.   "Antiquities,"  as  used  in  this 
report,  refer  to  those  objects,  features,  and  sites  which 
have  or  may  have  historical,  archeological ,  or  paleontologi- 
cal  significance.   Although  the  contract  stipulated  that  only 
historical  and  archeological  interests  need  be  considered 
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paleontological  materials  were  recorded  where  and  when  they 
were  encountered  during  the  field  examination. 

A  change  in  the  final  boundaries  of  the  Vale  KGRA  Sup- 
plement added  about  29,000  acres  to  the  original  36,000  acres 
outlined  in  the  map  accompanying  the  contract.   Since  it 
greatly  increased  the  total  area  for  which  time  and  expenses 
had  been  computed,  the  change  was  discussed  with  Dr.  Grayson 
of  the  Oregon  State  Office  of  the  Bureau  of  Land  Management. 
It  was  subsequently  decided  that  the  antiquities  survey  should 
cover  only  as  much  area  as  possible  within  the  limits  of  the 
original  estimate  submitted  prior  to  the  issuance  of  the  con- 
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tract.   Fortunately,  the  excellent  accessibility  of  the 
southern  portion  of  the  KGRA  Supplement  permitted  a  rapid 
and  quite  thorough  field  examination  and  thus,  averted  the 
exclusion  of  an  extensive  area  in  the  assessment. 

Objectives 

According  to  the  stipulations  in  the  contract,  the 
objectives  of  the  antiquities  survey  were  as  follows: 

1.  Assess  the  potential  quantity  and  quality  of 
antiquities  within  the  Vale  KGRA  Supplement 
boundaries. 

2.  Evaluate  the  possible  impact  of  geothermal  energy 
development  upon  the  potential  antiquities. 

3.  Recommend  measures  or  procedures  which  would 
mitigate  possible  adverse  impact. 

Methods 


The  following  methods  or  procedures  were  employed  in 
order  to  accomplish  the  above  objectives: 

1.   Examination  of  records  which  have  a  bearing  on 
antiquities  within  the  Vale  KGRA  Supplement  and 
surrounding  area.   These  records  consisted  of  the 
University  of  Oregon  Museum  of  Natural  History 
archeological  survey  files,  the  Vale  BLM  District 
cultural  resource  records,  and  pertinent  technical 
literature  which  has  been  published  in  various  sources, 
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2.  Interviews  of  local  residents  who  have  knowledge 
of  the  area's  antiquities.   Knowledgeable  persons  . 
included  relic  collectors  and  professionals  at- 
tached to  educational  institutions. 

3.  Observations  of  antiquities  in  the  field.   This 
method  involved  traversing  the  area  by  motor  ve- 
hicle and  on  foot.   Notes  and  records  were  kept 
on  all  discoveries  and  observations  which  might 
have  any  possible  significance. 

Description  of  the  Study  Area 

The  National  Resource  Lands  within  the  Vale  KGRA  Sup- 
plement boundaries  include  two  large  tracts  of  land  adjacent 
to  the  Lower  Malheur  River  of  Eastern  Oregon.   Tract  #1  is 
comprised  of  approximately  51,000  acres  and  is  situated  to  the 
south  of  the  Malheur  Valley.   Tract  #2  consists  of  approxi- 
mately 14,000  acres  and  lies  north  of  the  Malheur  Valley  (see 
Figure  1).   Both  tracts  are  upland  areas  and  are  drained  by 
ephemeral  streams  contained  in  arroyos. 

The  study  area  lies  within  the  northern  part  of  the 
Malheur-Owyhee  Upland  Section  of  the  Columbia  Intermontane 
Physiographic  Province  (Allison  1968).   Stratigraphic  rela- 
tions of  the  geologic  formations  are  described  as  "a  complex 
sequence  of  lenticular  intercalated  basalt;  rhyolite;  rhyolitic 
ash-flow  tuff;  autoclastic,  fluviatile,  lacustrine,  and  air- 
fall  volcaniclastic  deposits;  and  diatomite"  (Kittleman  and 
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others  1965:2).  Locally,  the  Tertiary  Age  conglomerates  and 
sandstones  of  the  Deer  Butte  Formation  are  exposed  on  the  sur- 
face where  aeolian,  lacustrine,  and  alluvial  deposits  of  the 
Pleistocene  have  been  removed.  Topographically,  the  area  is 
characterized  by  rolling  hills,  sand  dunes,  steep  buttes,  and 
deep  arroyos.  Erosion  appears  to  be  the  dominant  geomorphic 
process  currently  active  in  the  region. 

The  climate  of  the  region  is  characterized  by  hot,  dry 
summers  and  cold,  moist  winters.   Precipitation  is  less  than 
10  inches  annually  and  occurs  mainly  in  winter  (Rudd  1968). 

The  vegetation  reflects  both  the  arid  climate  and  over- 
grazing by  livestock.   Sagebrush  dominates  the  landscape  al- 
though grasses  are  the  more  numerous  plants.   Trees  (cotton- 
woods)  occur  near  springs  and  seeps  which  are  few  in  the  study 
area. 

A  variety  of  small  and  large  animals  inhabit  the  study 
area  (see  pp.  16-22a  in  Vale  KGllA   EAR).   Deer,  antelope,  coy- 
otes, and  numerous  rodents,  birds,  lizards,  and  insects  were 
observed  during  the  field  examination. 

The  Antiquities  Assessment 

Examination  of  Records 

The  antiquities  study  commenced  with  the  attempt  to 
examine  various  records  which  may  have  contained  information 
on  those  antiquities  previously  recorded  or  observed  in  the 
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Vale  area.   Following  standard  procedure,  a  letter  (see  Appen- 
dix A  )  requesting  information  of  this  type  was  sent  to  the 
University  of  Oregon  Museum  of  Natural  History  (U.O.M.N.H. ) 
where  the  Oregon  Archeological  Survey  and  Oregon  State  Paleon- 
tological  Site  Survey  files  are  housed.   A  reply  letter  (Ap- 
pendix A  )  stated  that  only  one  archeological,  and  one  pale- 
ontological  sites  were  recorded  for  the  area.   Of  these,  only 
the  paleontological  site  (U02266)  was  actually  within  the  Sup- 
plement boundaries.   This  site  is  situated  in  Tract  #1  and  was 
relocated  independently  during  the  field  examination.   The 
archeological  site  had  been  recorded  as  a  "cave",  the  location 
of  which  was  near  the  Malheur  River  south  of  Tract  #2.   How- 
ever, the  accompanying  legal  coordinates  are  exactly  the  same 
as  the  "open"  site  which  was  preliminarily  excavated  in  1972-73 
by  Treasure  Valley  Community  College  of  Ontario,  Oregon  (Long 
1974).   Specific  details  and  locations  of  these  sites  are  de- 
scribed in  the  copy  of  the  letter  from  Mr.  D,  Cole  dated  April 
2,  1975  which  is  included  in  Appendix  A  . 

While  the  above  correspondence  was  in  progress,  the 
Vale  BLM  District  Office  records  were  inspected  for  similar 
information.   These  records  included  a  letter  from  Dr.  Shotwell 
of  the  U.O.M.N.H.  who  identified  some  Pliocene  fish  bones  which 
had  been  submitted  by  a  Mr.  Don  Peterson.   The  specimens  were 
said  to  be  common  around  the  Willow  Creek  area,  part  of  which 
is  included  within  Tract  #2  of  the  Supplement. 

Another  letter  in  the  files  (from  D.  Cole  to  Vale  Dis- 
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trict  Manager  dated  10-21-71)  discussed  the  nature  of  certain 
prehistoric  stone  artifacts  which  had  been  submitted  to  the  • 
U.O.M.N.H.  by  Vale  District  BLM  personnel.   None  of  this  infor- 
mation concerned  the  area  within  or  near  the  KGRA  Supplement. 

The  Environmental  Analysis  Record  for  the  original  Vale 
KGRA  contained  information  on  "three  possible  archeological  or 
historical  sites"  said  to  be  located  near  Vale  Butte  (BLM  Staff 
1974:Section  30).   These  sites,  a  rockshelter  with  a  stone  wall 
built  across  its  mouth,  and  two  rectangular  stone  structures, 
had  evidently  been  discovered  by  BLM  personnel.   It  was  reported 
that  tv'/o  of  the  three  sites  had  been  vandalized  after  their  lo- 
cations were  disclosed  in  the  Cultural  Values  appendix  of  the 
E.A.R.   Although  they  are  not  within  the  Supplement  boundaries, 
the  sites  should  be  given  special  attention  since  they  lay  with- 
in the  original  KGR/i  boundary.   Two  of  the  three  sites  are  situ- 
ated on  patented  lands,  the  other  on  National  Resource  Lands. 
Their  cultural  affiliation  is  historic  American,  and  prior  use 
by  aborigines  seems  likely  for  the  rock-shelter, 

Folloivring  the  records  check,  various  technical  and/or 
professional  publications  pertaining  to  the  history  and  arche- 
ology of  Eastern  Oregon  were  examined.  Since  the  Oregon  Trail 
crossed  the  KGRA  Supplement  (Tract  #1),  the  National  Register 
2l  Historic  Places  was  inspected  on  the  chance  that  there  might 
be  sites  which  were  qualified  to  be  entered  therein.  No  sites 
were  listed  which  actually  were  located  within  the  Supplement. 

The  National  Park  Service  publication.  Historic  Sites 
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Along  the  Oregon  Trail  (a.  L.  Haines  1973),  was  also  examined. 
It  provided  details  about  the  wagon  ruts  which  parallel  Lytle 
Boulevard  for  h   mile  near  the  drainage  divide  in  Section  14, 
Township  19  South,  Range  45  East.   The  ruts  can  be  easily  seen 
along  the  west  side  of  the  highway  at  this  location. 

Tv/o  historic  sites  of  note  are  located  within  the  ori- 
ginal Vale  KGRA:   Stonehouse  in  the  city  of  Vale,  and  the  John 
D.  Henderson  grave  just  J^  mile  south  of  Vale.   These  sites  are 
associated  with  the  Oregon  Trail  and  the  later  Boise-to~Canyon 
City  stage  road. 

The  literature  on  the  archeology  of  the  Vale  region  is 
as  scanty  as  the  number  of  archeological  studies  conducted 
there.   The  only  source  of  archeological  data  for  the  Lov/er 
Malheur  Valley  is  a  monograph  titled  The  Moore  Ranch  Dig. 
This  report  describes  the  results  of  the  1972  T.V.C.C,  exca- 
vations of  a  campsite  located  near  the  Malheur  River  (Long 
1974).   The  site  ought  to  have  special  significance  to  regional 
archeologists  as  it  represents  the  only  site  to  my  knowledge 
to  contain  a  single  component  belonging  exclusively  to  the 
"Elko"  complex  of  the  Northern  Great  Basin.   The  site  is  lo- 
cated just  outside  the  southern  boundary  of  Tract  #2  and  thus 
provides  minimum  com.parative  information  for  the  area  within 
the  Supplement. 

No  other  archeological  literature  exists  for  this  part 
of  Eastern  Oregon  specifically,  but  there  are  several  reports 
on  studies  in  adjacent  areas.   David  H.  Chance's  Survey  of 
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Antiquities  Management  on  Bureau  of  Land  Management  Lands  in 
Oregon  1968  is  an  excellent  statement  on  the  status  of  anti- 
quities in  Oregon  as  a  whole.   On  the  basis  of  size.  Chance 
declared  the  Vale  BLM  District  as  the  principal  area  for  anti- 
quities resources,  and  also,  for  problems  relating  to  their 
destruction.   Although  Chance  did  not  examine  the  Lower  Mal- 
heur region  specifically,  his  recommendations  for  the  future 
management  of  antiquities  in  other  areas  are  equally  appli- 
cable.  Other  reports  are  represented  by  John  Fagan's  (1973) 
Stephen  Bedwell's  (1970)  and  Margaret  Weide's  (1968)  doctoral 
dissertations.   Fagan  examined  selected  spring  sites  in  the 
Malheur  Lake  region  south  of  Burns,  while  Weide  studied  the 
settlement  pattern  in  the  Warner  Lakes  region.   Stephen  Bed- 
v/ell's  dissertation  summarises  the  archeology  of  the  Fort  Rock 
Valley  (1970).   These  sources  were  consulted  for  comparative 
archeological  data  and  general  background  for  examining  the 
archeology  of  the  Vale  region. 

Paleontological  literature  was  also  examined,  but  I 
lacked  both  the  expertise  to  understand  the  sources  completely 
and  the  ability  to  identify  the  fossils  recovered  in  the  field. 
Tv70  sources  in  particular  were  read  for  background:   Miocene 
Mammals  of  Southeast  Oregon  (Shotwell  1968)  and  Pliocene  Mam- 
IIl£i£  of  Southeast  Oregon  and  Adjacent  Idaho  (Shotwell  1970), 
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Interviews 

Two  persons  from  the  nearby  community  of  Ontario  were 
interviewed  about  the  potential  antiquities  value  of  the  Vale 
KGRA  Supplement.   Mr.  Jeff  Ford,  Associate  Dean  of  Community 
Education  at  Treasure  Valley  Community  College,  kindly  provided 
the  information  on  the  Koore  Ranch  Site.   He  also  suggested  two 
areas  v;ithin  Tract  #2  of  the  study  area  where  antiquities  might 
be  found.   He  reported  that  he  had  discovered  what  he  thought 
were  camel  bones  located  in  a  sand  dune  approximately  in  the 
center  of  Tract  #2.   Mr.  Ford  also  stated  that  a  projectile 
point  belonging  to  the  Plains  Paleo-Indian  complex  (Eden)  was 
found  somewhere  along  Henry's  Gulch  in  Tract  #2,   These  state- 
ments could  not  be  coroborated  when  the  areas  were  checked  in 
the  field,  but  this  is  probably  due  to  not  knowing  the  exact 
locations  of  the  finds.   It  is  likely  that  the  paleontological 
site  is  genuine,  however. 

Mr.  Ford  arranged  for  me  to  meet  and  talk  with  Mr. 
Horace  Arment,  a  noted  amateur  natural  historian  in  Eastern 
Oregon.   Mr.  Arment  has  an  extensive  collection  of  historical, 
archeological,  and  paleontological  materials  which  mainly  de- 
rive from  the  southeastern  part  of  the  state.   He  informed  me 
that  he  knew  of  no  antiquities,  other  than  those  disclosed  by 
Mr.  Ford,  that  came  from  the  KGRA  Supplement.   He  said  the 
area  was  noted  for  its  paucity  of  archeological  remains,  a 
statement  v:hich  seemed  to  be  accurate  with  respect  to  the  field 
observations. 
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Field  Observations 

The  field  examination  of  the  Vale  KGRA  Supplement  was  hampered  by- 
adverse  weather  conditions  and  snow-covered  ground.  The  starting  date 
of  the  survey  was  delayed  until  March  which  fortunately  began  with  two 
weeks  of  warm,  clear  days.   These  conditions  changed  abruptly  to  periods 
of  rain  and  snow  which  continued  interraittantly  throughout  the  rest  of 
the  month.  The  larger  of  the  two  tracts,  Tract  #  1,  was  examined  during 
the  fair-weather  period  and  thus  received  greater  attention  (relatively) 
than  Tract  #  2. 

The  initial  strategy  of  the  survey  was  to  inspect  at  least  one  area 
within  each  section  of  land  for  the  presence  of  historical  and  archeo- 
logical  remains.  For  the  most  part,  this  strategy  was  successful.  The 
criteria  for  choosing  the  sample  areas  were  derived  from  a  framework  of 
anthropological  theory  which  stresses  the  mundane  conditions  of  human 
existence.  These  criteria  are  believed  to  be  the  same  as,  or  analogous 
to,  the  criteria  which  hvmians  employ  to  select  their  own  habitation  / 
exploitation  sites.  The  criteria  are  summarized  as  follows j 

1.  The  proximity  of  the  site  to  subsistence  resources  which  include 
water,  food,  and  fuel. 

2.  The  proximity  of  the  site  to  suitable  technological  materials 
(stone,  metal,  wood,  fiber,  etc.). 

3-   The  shelter  and  climate  afforded  by  the  site  location. 
Following  these  criteria,  the  areas  examined  within  any  geographical 
region  would  normally  include  the  land  along  streams,  lakes,  springs, 
and  other  sources  of  water;  rock  outcrops  or  cliff  faces  vrfiich  might 
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contain  rockshelters  and  caves;  the  deposits  of  suitable  technological 
materials  (stone,  mainly);  areas  containing  an  abimdance  or  clustering  of 
edible  plants  and  animals;  areas  with  suitable  agricultural  land;  and 
other  resource  areas.   The  criteria  are  subject  to  modification  or  ex- 
clusion because  of  the  particular  characteristies  of  any  given  geograp- 
hical region.  Modified  or  excluded  criteria  are  usually  considered 
during  the  course  of  field  observations,  however. 

The  KGRA  Supplement  was  traversed  on  foot  and  by  motor  vehicle. 
During  the  field  examination,  a  total  of  eleven  archeological  and  three 
paleontological  sites  were  discovered  which  had  no  t  been  previously 
recorded.   A  fourth  paleontological  site  was  rediscovered  before  it  was 
known  from  the  records  check.   One  of  the  paleontological  sites  contains 
paleobotanical  speciments  which  may  be  identifiable.   The  sites  and  their 
locations  are  described  in  Appendix  B. 

Sipyiificance  of  the  Archeological  Sites 

The  lack  of  water  is  the  most  important  factor  in  interpreting  the 
significance  of  the  archeological  sites.  The  most  striking  characteristic 
of  the  KGRA  Supplement  is  its  aridity:  the  low  precipitation  and  the 
highly  permeable  geologic  formations  make  the  drainages  and  seeps  acutely 
ephemeral.   No  water,  except  that  from  man-developed  sources,  was  observed 
in  Tract  #1  during  the  field  period.  Tract  #  2  was  only  slightly  different, 
having  one  free-flowing  spring  on  its  eastern  boundary. 

The  majority  of  the  archeological  sites  most  likely  represent  satel- 
lite hunting  camps  and/or  weapons  preparation  areas  related  to  hunting 
activites.   The  upland  areas  are  presently  plentiful  in  game  and,  if 
conditions  were  similar  in  the  past,  could  have  been  regularly  hunted 
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by  the  prehistoric  inhabitants  of  the  Malheur  Valley.  The  locations  of 
the  sites  in  the  arid  uplands  suggests  they  are  not  major  habitation  sites 
since  these  would  require  a  source  of  water  within  a  relatively  short 
distance.  However,  a  temporary  hunting  excursion  from  the  Malheur  Valley 
into  these  nearby  uplands  would  not  require  much  water  at  all.  And,  there 
is  always  the  possibility  that  the  upland  areas  produced  more  water  in 
the  past  than  at  present. 

Quarrying  appears  to  have  been  a  minor  activity  and  probably  is 
associated  with  hunting  excursions.   The  quarry  sites  do  not,  in  general, 
exhibit  a  great  qucintity  of  lithic  waste  material  vdiich  may  indicate  that 
better  quality  i^one  was  obtainable  elsewhere.  This  belief  is  supported 
by  the  fact  that  the  Moore  Ranch  Site  in  the  Malheur  Valley  yielded  mostly 
obsidian  artifacts  and  chipping  waste.  The  coarse  gravel  deposits,  where 
all  of  the  quarry  sites  in  the  KGRA  Supplement  are  situated,  do  not  con- 
tain many  obsidian  nodules,  yet,  most  of  the  chipping  detritus  is  of  ob- 
sidian. 

All  of  the  discovered  archeological  sites  appear  to  be  low-intensity 
human  occupation  areas.  That  is,  they  are  not  likely,  b^  themselves,  to  be 
of  considerable  importance  in  the  understanding  of  the  prehistory  of 
Eastern  Oregon.   However,  this  does  not  mean  that  the  sites  should  be 
ignored  and  left  unprotected  from  both  mechaxiical-and  human-related 
destruction.  When  examined  in  conjunction  with  high- intensity  sites  of 
adjacent  areas,  they  may  be  critical  sources  of  information  on  the  eco- 
nomic and  social  patterns  of  the  prehistoric  inhabitaxits  of  the  region. 
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To  generalize,  the  archeological  potential  of  the  Vale  KGRA.  Supple- 
ment is  low  in  terms  of  quality  and  quantity.  The  eleven  recorded  low- 
intensity  archeological  sties  are  believed  to  be  representative  of  this 
potential,  and  it  is  entirely  possible  that  they  may  comprise  as  much  as 
75  percent  or  more  of  the  Supplement's  total  cultural  resources. 

Significance  of  the  Paleontological  Sites 

The  paleontological  sites  discovered  during  the  survey  may  contain 
important  fossils,  but  this  should  be  determined  by  one  who  has  expertise 
in  paleontology. 

Impact  on  Antiquities  by  Geothermal  Energy  Exploitation 

In  considering  the  effects  of  geothermal  energy  development  upon  the 
antiquities  in  the  Vale  KGRA.  Supplement,  the  main  factors  are  the  number 
and  the  location  of  the  sites.  The  only  important  historical  site  is  the 
area  where  the  Oregon  Trail  ruts  occur.  This  particular  site  is  protected 
by  the  National  Trails  System  Act  (1968)  and  is,  I  understand,  to  be  ex- 
cluded from  geothermal  development  altogether.   The  archeological  and 
paleontological  sites,  therefore,  will  be  the  focus  of  the  impact  dis- 
cussion. 

Geothermal  energy  exploitation  has  two  phases  of  operation  which 
may  affect  the  status  of  nearby  antiquities.  These  are  the  exploration 
phase  and  the  power  plant  and  power  line  installation  phase.  Both  affect 
antiquities  by  disturbing  the  surface  of  the  land. 
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Exploration  Impact 

Destruction  or  damage  of  antiquities  can  result  from  the  following 
which  are  associated  with  the  geotherraal  energy  exploration  phase: 

1.  Drilling 

2.  Land  Clearance 

5.   Construction  of  access  roads 
Of  the  three  operations,  drilling  is  the  least  hamful  to  antiquities 
because  the  actual  location  of  the  drill  site  is  flexible.   Damage  can 
be  avoided  because  the  exploration  shaft  can  be  drilled  at  an  angle; 
this  allows  the  drilling  operations  to  be  performed  away  from  sites  con- 
taining antiquities.   Yet  the  drill  can  essentially  explore  the  same 
sub-surface  areas  for  geothermal  energy.   Land  clearance  and  road  con- 
struction will  cause  the  greatest  amount  of  disturbance  to  antiquities. 
Some  care  should  be  observed  in  planning  these  operations  and  mitigation 
of  their  impact  may  be  necessary. 

Powerplant  and  Powerline  Impact 

Two  ground  disturbing  operations  which  are  associated  with  the  power- 
plant  and  powerline  installation  phase  may  affect  the  antiquities  in  the 
KGRA  Supplement: 

1.  Land  clearance 

2.  Construction  of  structures 

Both  operations  are  destructive  to  antiquities  and  the  powerplant  and 
powerline  locations  should  be  planned  well  in  advance  in  order  to  avoid 
them.   Since  the  locations  of  these  installations  is  contingent,  in  part,   ■ 
upon  the  location  of  the  geothermal  vent,  the  drill  shaft  will  initially 
have  to  be  placod  far  enough  aw^y  from  the  antiquities  sites.   Otherwise 
the  damage  to  any  antiquities  will  have  to  be  mitigated. 
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Mitigation  Recommendations 

P\iture  Study 

If  the  antiquities  potential  of  the  KGRA  Supplement  were  high,  an 
inventory  survey  would  be  necessary  to  fully  prepare  and  plan  for  the 
onslaught  of  geothermal  energy  development.   However,  an  inventory  of  the 
area's  antiquities  is  not  recommended  because  it  would  not  be  fruitful; 
that  is,  an  inventory  would  cost  far  more  than  what  would  be  gained  in 
scientific  and  asthc^tic  values.  An  alternate  method  of  on-the-spot 
clearance  is  more  satisfactory  in  terms  of  time,  money,  and  antiquities 
conservation.  The  method  consists  of  a  system  whereby  the  Vale  B.L.M. 
District  or  the  Geothermal  Lease  Applicant  employs  a  professional  to 
inspect  ana  monitor  the  areas  where  the  actual  exploration  and  develop- 
ment are  to  take  place.   It  is  preferable  that  the  B.I,.M.  employs  this 
person  since  that  organization  is  ultimately  respond i  ble  for  all  resources 
within  the  Isinds  under  its  control.  This  would  be  in  keeping  with  the 
spirit  of  the  cultural  resource  management  program  which  is  presently 
emerging  in  the  fl.L.M.  Tne  cost;  of  maintaining  this  system  couia  De 
compensaxea  oy  assessing  a  fee  to  the  geothermal  lease  permit  as  is  done 
to  grazing  permits. 
Impact  Mitigation 

All  archeological,  and  three  of  the  four  paleontological,  sites  are 
not  situated  in  the  Vale  KGflA  Addition  along  Lytle  Boulevard,  and  it  is 
only  a  remote  possibility  that  they  will  be  disturbed  directly  by  geo- 
thermal development.   However,  a  paleontologist  should  be  consulted 
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about  the  future  status  of  the  fourth  paleontological  site  which  is  located 
in  the  Addition.  A   quick  check  with  authorities  at  the  University  of 
Oregon  Museum  of  Natural  History  may  be  all  that  is  necessary  in  this 
case. 

If  it  is  impossible  to  avoid  the  antiquities  by  planning  and  clearance 
investigations,  certain  sites  will^ have  to  be  salvaged  by  mapping  and 
excavation  techniques.   Salvage  would  only  be  necessary  for  the  non- 
quarry  archeological  sites  in  the  KGRA  Supplement,  and  the  ijnplementation 
of  the  techniques  would  require  a  small  crew  of  trained  personnel  and 
sufficient  time  to  allow  it  to  remove  the  antiquities  involved.   The 
salvage  operations  may  cost  a  considerable  amoxmt  of  money. 

In  the  long  run,  avoidance  of  the  sites  is  the  more  favorable  solution 
than  salvage  to  antiquities  conservation.  Academic  and  scientific  in- 
stitutions do  not  have  the  time  or  personnel  to  devote  to  the  salvage 
of  all  antiquities  which  may  eventually  be  threatened  by  economic  ex- 
pansion. Also,  present-day  scientific  methods  and  techniques  are  not 
sophisticated  enough  to  retrieve  the  maximum  potential  information  from 
the  data  obtained  by  excavation.   Avoidance  of  antiquities  is  more  feasible 
for  geothermal  operations  because  of  the  availability  of  flexible  drilling 
methods. 
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GEOLOGICAL  SURVEY 

CONSERVATION.  DIVISION 
345  Middlefieia  Road 
Menlo  P.tuk,  CoUforoLa  94025 


February  20,  1975 


Memorandum 

To:       District  Manager,  Vale  District  Office 

From:     Acting  Area  Geothermal  Supervisor 

Subject:   USGS  Input  for  Vale  KGRA  Addition  EAR 

Enclosed  for  your  use  is  a  copy  of  our  input  for  Vale  KGRA  Addition 
EAR  preparation.   If  you  have  questions  concerning  the  input,  please 
contact  Chuck  Larson  at  (415)  323-8111,  Ext.  2841. 


Dwayne  E.  Hull 


End. 
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VALE,  OREGON,  KGRA  ADDITION 

U.  S.  GEOLOGICAL  SURVEY  INPUT 

For 
ENVIRONMENTAL  ANALYSIS  RECORD 


INTRODUCTION 


The  non-living  aspects  of  the  environment,  including  the  geology, 
of  the  original  Vale,  Oregon,  KGRA,  has  been  briefly  described  in  an 
earlier  EAR.   The  geology  of  the  Vale  KGRA  Addition  (original  KGRA  and 
addition  defined  on  Figure  1)  is  fundamentally  the  same  as  the  original 
KGRA.   Additional  studies,  including  a  brief  field  examination  and 
extensive  literature  research,  have  been  completed  by  the  USGS.   These 
studies  have  brought  to  notice  certain  geological  data  which  merit 
amplification  beyond  the  description  in  the  earlier  EAR. 

GEOLOGY  AND  GEOLOGICAL  HAZARDS 
PHYSIOGRAPHY 

The  Vale  KGRA  and  Addition  lie  near  the  southwestern  margin  of  the 
Columbia  River  Plateau  Physiographic  Province.   The  more  prominent  topo- 
graphic forms  in  the  region  are  largely  the  result  of  the  general  westward 


tilt  of  the  resistant  lava  flows  which  form  cuesta-like  escarpments. 
The  nonresistant  character  of  the  softer  sedimentary  deposits  associated 
with  the  lavas  results  in  more  subdued  topography,  characteristically 
exhibited  within  the  Vale  KGRA  and  Addition  (Corcoran  and  others,  1952). 
Elevations  within  the  KGRA  and  Addition  range  from  about  2,250  ft. 
(m.s.l.)  near  the  town  of  Vale,  in  the  alluvial  plain  of  the  Malheur 
River,  to  about  3,000  ft.  on  the  southern  flank  of  Chalk  butte,  near 
the  southern  extremity  of  the  KGRA  Addition.   Local  relief  ranges  from 
rugged  on  the  slopes  of  Rinehardt  Butte  and  Vale  Butte,  to  moderately 
hilly  in  the  plateau  region  comprising  most  of  the  KGRA  and  Addition. 

GEOLOGIC  SETTING 

Stratigraphy  and  Lithology :   Exploration  for  oil  and  gas  in  the 
Vale  area  has  demonstrated  that  the  stratigraphic  section  consists  of 
partly  consolidated  sandstones,  siltstones  and  fresh-water  limestones 
with  intercalated  basalt  flows  at  irregular  intervals .   The  sedimentary 
rocks  of  the  Idaho  Group  represented  include  the  Miocene  Deer  Butte 
Formation  and  the  Pliocene  Kern  Basin  and  Chalk  Butte  Formations.   The 
intercalated  basalt  flows  are  assigned  to  the  Grassy  Mountain  Basalt, 
also  of  Pliocene  age.   It  is  considered  that  portions  of  the  sedimentary 
section,  particularly  the  sandstones,  should  provide  adequate  porosity 
and  permeability  for  a  geothermal  reservoir. 
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The  thickness  of  the  Idaho  Group  may  range  up  to  a  maximum  of 
4,000  ft.  or  more  in  the  area,  although  an  unknown  portion  of  this 
apparent  thickness  may  represent  repetition  by  faulting. 

Dissected  and  eroded  remnants  of  Pleistocene  alluvial  terrace 
gravels  are  abundant  along  the  margins  of  the  Idaho  Group  uplands  adja- 
cent to  the  alluvial  plains  of  the  Snake  and  Malheur  Rivers.   The 
Terrace  deposits  range  up  to  30  ft.  thick,  and  are  generally  very 
coarse,  containing  cobbles  up  to  6  in.  diameter  in  a  pebbly  to  sandy 
matrix.   Because  of  their  poorly  consolidated  nature,  the  gravels  tend 
to  drape  down  the  flanks  of  ridges. 

Holocene  (Recent)  alluvial  deposits  are  confined  mainly  to  the 
major  valley  floors,  which  are  the  flood  plains  of  the  Snake  and  Malheur 
Rivers.   The  Holocene  alluvium  is  generally  fine-grained  and  consists 
of  a  large  proportion  of  volcanic  ash  derived  principally  from  the 
poorly  consolidated  sediments  of  the  Idaho  Group. 

The  areal  distribution  of  the  rock  units  and  a  dj.agrammatic  repre- 
sentation of  the  stratigraphic  column  are  shown  on  the:  geologic  map  of 
the  Mitchell  Eutte  Quadrangle,  Oregon,  scale  1:62,500  (Corcoran  and 
others,  1962)  ,,  from  which  Figure  2  has  been  adapted. 

Structural  Geology:   The  Vale  KGRA  and  Addition  are  located  on 
the  western  flank  of  the  Snake  River  Downwarp,  a  large  structural 
trough  extending  from  Yellowstone  Park,  across  southern  Idaho  and  into 
eastern  Oregon.   Progressive  development  of  the  downwarp  contempora- 
neously with  the  extrusion  of  lavas  and  f luvio-lacustrine  deposition 
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of  sediments  account  for  the  large  thickness  of  the  Tertiary  volcanic 
and  sedimentary  section.   The  position  of  the  Vale  KGRA  and  Addition, 
marginal  to  the  Snake  River  Downwarp,  is  reflected  in  the  local  dips 
of  the  Idaho  Group  beds,  up  to  5°  to  the  ENE. 

Oregon  State  geologists  (unpublished  data  and  personal  communi- 
cations) believe  that  a  series  of  north-trending  parallel  faults  of 
Early  Pliocene  aye,  mapped  by  Corcoran  and  others  (1962) ,  extended 
northward,  across  the  Vale  area,  but  are  masked  by  younger,  essentially 
unfaulted  sediments  of  the  Idaho  Group.   This  zone  of  faulting  could 
be  as  much  as  8  to  10  miles  wide  and  may  be  subsidiary  to  major  faults 
bounding  the  Snake  River  Downwarp.   The  probability  of  concealed  faults 
underlying  the  younger  Idaho  Group  sediments  is  supported  by  unpublished 
magnetic  and  gravity  surveys  of  the  area  (R.  G.  Bowen  and  R.  E.  Corcoran, 
personal  communications,  1974) . 

LOCAL  GEOLOGY 

The  sedimentary  rocks  of  the  Chalk  Butte  Formation  lie  at  or  near 
the  surface  throughout  most  of  the  Vale  KGRA  and  Addition.   Erosional 
remnants  of  ancient  topographic  highs  developed  upon  the  older  Deer 
Butte  Formation  emerge  through  the  Chalk  Butte  Formation  at  Vale  Butte 
and  Rinehardt  Butte  southeast  of  the  town  of  Vale.   The  gentle  north- 
easterly dips  and  probable  north-trending  faults  common  to  the  district 
prevail  throughout  the  KGRA  and  Addition.   Most  of  the  KGRA.  and  Addition 
lie  at  elevations  above  the  Pleistocene  terrace  gravels. 


GEOTHERMAL  MiVNIFESTATIONS 


Geothermal  and  geochemical  data  from  the  Vale  Hot  Springs  are 
incomplete  and  unavailable  for  publication.   Geothermal  gradient  studies 
conducted  near  and  within  the  KGRA  and  Addition  indicate  a  range  of 
gradients  from  94°C  to  2  32°C  per  kilometer,  with  a  mean  gradient  of 
153°C/km,  7.6  times  higher  than  the  worldwide  average.   Heat  flow  measure- 
ments range  from  3.6  ±   0.4  to  6.9  +  0.4  heat  flow  units  (HFU) ,  with  a 
mean  of  5.4  HFCJ,  3.6  times  the  worldwide  average  (T.  G.  Bowen,  1972). 
Locations  of  shallow  heat  flow  holes  are  shown  on  Figure  3. 

GEOLOGIC  HAZARDS 

Slope  Stability:   No  areas  of  slope  instability  have  been  specifi- 
cally identified  within  the  Vale  KGRA  or  Addition.   Portions  of  the  Chalk 
Butte  Formation  are  known  to  contain  components  of  montmorillonite  clay, 
a  weathered  or  alteration  product  of  volcanic  ash.   I-^trata  with  a  signi- 
ficant montmorillonite  content  may  be  prone  to  slumping  or  mass  wasting 
on  exposed  slopes  and  cuts,  where  subjected  to  repeated  cycles  of  wetting 
and  dryiiig.   Where  montmorillonite  is  present  in  significant  proportion, 
however,  weathered  slopes,  road  cuts,  etc.,  commonly  exhibit  a  "pilled" 
or  "popcorn"  texture  on  the  surface.   Such  "popcorn"  textures  have  not 
been  observed  within  the  KGRA  and  Addition,  suggesting  that  the  mont- 
morillonite content  of  the  near-surface  sediments  is  low  and  that  hazards 
related  to  slope  stability  are  minimal.   Nevertheless,  cuts  into  the 
toes  of  slopes  should  be  avoided. 


Seismicity :   Geothermal  resources  are,  by  their  nature,  located 
within  regions  of  greater  than  average  seismic  activity  and  seismic 
risk.   In  most  cases,  including  the  Vale  KGRA  and  Addition,  this  is 
reflected  mainly  in  the  increased  frequency  of  microseismic  and  non- 
destructive seismic  events.   GeothHrmal  development,  incl'iding  massive 
withdrawals  of  fluid,  as  well  as  reinjection  of  a  portion  of  the  fluid, 
could  have  an  effect  of  either  increasing  or  reducing  seismic  activity. 
The  potential  hazards  which  might  result  cannot  be  effectively  evaluated 
until  a  program  of  seismic  monitoring  in  the  area  has  been  established. 

Subsidence :   A  potential  for  subsidence  exists  wnerever  fluids, 
geothermal  or  otherwise,  are  withdrawn  from  poorly  consolidated  aquifers 
charged  at  greater  than  hydrostatic  pressures.   Furthermore,  geotheirmal 
reservoirs  are  often  charged  at  pressures  lower  than  hydrostatic. 
Formation  evaluation  and  monitoring  during  geothermal  development  and 
production  is  necessary  to  evaluate  the  potential  sutjsidence  effects 
and  to  differentiate  induced  subsidence  from  naturally  occuring  tectonic 
activity. 

GROUNDWATER  RESOURCES  AND  HAZARDS 


GROUNDWATER  RESOURCES 

Table  1_   includes  data  obtained  from  all  known  wells  in  the  KGRA. 
(E.  Boone,  1974  unpublished  communication) .   Well  locations  are  plotted 
on  Figure  4.   The  small  number  and  limited  yield  of  the  wells  indicate 
a  meager  potential  for  further  development,  at  least  for  shallow  wells 


(depth  of  700  ft.).   More  productive  aquifers  may  occur  at  greater 
depths.   Groundwater  utilization  in  t.he  KGRA  and  surrounding  area  is 
currently  limited  to  stock  watering. 

GROUNDWATER  HAZARDS 


Drilling  for  geothermal  exploration,  development  and  production 
may  introduce  a  potential  hazard  for  groundwater  contamination  and 
depletion.   Geothermal  fluids  may  contain  substances  which  would  be 
deleterious  if  allowed  to  enter  aquifers  containing  good  quality  water. 
Such  potentially  deleterious  components  could  include  high  concentrations 
of  Na,  Ca,  Mg,  CI,  CO2  and  minor,  but  nevertheless  harmful  concentrations 
of  B,  As,  NH4,  CH4,  H2S  and  SO2-   As  the  known  groundwater  resources 
of  the  Vale  KGRA  and  Addition  appear  meager,  the  potential  hazards  may 
be  regarded  as  minimal. 

MITIGATING  MEASURES 

The  geologic  and  groundwater  hazards  previously  discussed  can  be 
mitigated  at  least  in  part.   These  measures  should  be  properly  addressed 
in  the  preparation  of  the  Plan  of  Operation  (30  CFR  270.34)  on  a  site 
specific  basis. 

Access  routes,  proposed  drill  sites  and  possible  future  plant  sites 
should  be  examined  in  detail  to  ascertain  that  conditions  of  slope 
instability  do  not  exist.   The  results  of  seismic  monitoring  should 
be  taken  into  account  in  the  structural  design  of  any  installations. 
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Induced  seismicity  can  be  prevented  by  careful  selection  and  spacing 
of  production  and  disposal  wells.   Circulation  of  ge.othermal  fluid 
through  reservoir  formations  or  aquifers  often  produces  an  effect  of 
geothermal  alteration  with  the  deposition  of  cementing  miaerals  thus 
may  consolidate  the  aquifer  and  diminish  the  potential  risk  of  subsidence. 

The  geothermal  Resources  Operational  (GRO)  Orders,  administered 
by  the  U.S.  Geological  Survey,  Office  of  the  Area  Geothermal  Supervisor, 
include  comprehensive  provisions  for  protection  of  the  environment. 
Under  the  terms  of  the  GRO  Orders,  geothermal  operations  may  be  suspended 
if  it  can  be  demonstrated  that  such  operations  are  contri}-juting  to  any 
of  the  hazards  discussed.   The  Orders  include  stringent  specifications 
controlling  well  development  and  placement  of  casing  and  cement  to 
protect  aquifers.   The  Orders  also  include  provisions  to  assure  that 
the  minimum  Federal,  State  and  local  standards  and  criteria  set  for 
soil,  water,  air  and  noise  pollution  be  met. 


i\  r^-  8- 


REFERENCES 


Baldwin,  H.  L. ,  Jr.,  and  Hill,  D.  P.,  1960,  Gravity  survey  in  part  of 
the  Snakfj  River  Plain,  Idaho  -  a  preliminary  report:   U.  S.  Geol. 
Survey  open-file  report,  21  p. 

Bowen,  R.  G. ,  1972,  Geothermal  gradient  studies  in  Oregon:   Ore  Bin, 
vol.  34,  no.  4,  p  68-71. 

Bowen,  R.  G. ,  1973,  Geothermal  activity  in  1972:   Ore  Bin,  vol.  35,  no.  1, 
p.  4-7. 

Bowen,  R.  G. ,  and  Peterson,  N.  V.,  1970,  Thermal  springs  and  wells  in 

Oregon:   Oregon  Dept.  Geology  and  Mineral  Industries  Misc.  Paper  14. 

Corcoran,  R.  E. ,  Doak,  R.  A.,  Porter,  P.  W. ,  Pritchett,  F.  I.,  and 

Privrasky,  N.  C. ,  1962,  Geology  of  the  Mitchell  Butte  quadrangle, 
Oregon:   Oregon  Dept.  Geology  and  Mineral  Industries  Geol.  Map 
Ser.  2. 

Kirkham,  V.  R.  D. ,  1931,  The  Snake  River  downwarp :   Jour.  Geology,  vol. 
39,  no.  5,  p.  456-468. 

Kruger,  P.  and  Otte,  C. ,  eds . ,  1973,  Geothermal  energy,  Stanford  Press 
Stanford,  Ca. ,  360  p. 

Malde,  H.  E. ,  1959,  Fault  zone  along  northern  boundary  of  northern  Snake 
River  plcin:   Science,  vol.  130,  no.  3370,  p.  272. 

Russell,  I.  C. ,  1903a,  Preliminary  report  on  artesian  basins  in  south- 
western Idaho  and  southeastern  Oregon:   U.  S.  Geol.  Survey  Water 
Supply  Paper  78,  51  p. 

Russell,  I.  C. ,  1903b,  Notes  on  the  geology  of  southwestern  Idaho  and 
southeastern  Oregon:   U.  S.  Geol.  Survey  Bull.  217,  83  p. 

Waring,  G.  A.,  1965,  Thermal  springs  of  the  United  States  and  other 

countries  of  the  world  -  a  summary:   U.  S.  Geol.  Survey  Prof.  Paper 
492,  p.  38-41. 

Washburne,  C.  W. ,  1909,  Gas  and  oil  prospects  near  Vale,  Oregon,  and 

Payette,  Idaho:   U.  S.  Geol.  Survey  Bull.  431,  pt.  11,  Mineral  Fuels, 
p.  35-49. 

White,  D.  E.,  1965,  Geothermal  energy:   U.  S.  Geol.  Sarvey  Circular  519, 
p.  14. 


A  I5s~  9- 


mrir^r^^ 


Vale    K'rRAv  AdoIt/<?a( 
ApPaoxiA^Are    Area   o-f 


^  I^IB         ^^1^         fllMH  HlHi         ^^HM         ■■■■■  ^^BH         ^^^^         ^^^^  ^Hi^H         ^^H^         ^^^_  ^^^M         __^_         ma^^         ^^^^         ^^^^  ^^^^ 

■i..     ""*     ■■■"     ^i.xe(5i?TTac  iWap  ^^     ^"     ^^     ^™     ^"     ^^     ^^     ^"     ^^     ^^  — ^^     ^^ 


of  the 


MITCHELL  BUTTE  QUADRANGLE 


Orsgon 


R.  ^5    Z. 


!□■  (M00RE3  HOLLOW) 


R.  't6    t. 


'i^' 


■■       '■ '  Vi  '  ,  ■.  ■    ■''i'.-  ■   ■  •'    -■■      I  v. -"■.'4       *^  ■ 


'u;,'.\ 


.m:^ 

:^^^^^ 


—         •  ■  ■,-^  "     v-''-^  V      '-■  '  ').  ^■■    -\  "■</.    ^''"V- '.t.^*  ■  ^  N''";  ■ ;    V     A' 


('  ^  ^, 


[M'%&'s?; 


ll 


l'/■^■,■v.,. 


X  1   -   r 


A, (4    M  .,>  -^ 


.  V 


y 


-,V".  V^A 


;>  ;--V] 


?P05 


K  ■-^. 


'Nvss; 


-::;--  'lir/a,. 


EXPLANATION 


Symbol 


Age 


t'ormation 


Qal 


Quaternary 
(Holocene) 


Recent  alluvium 


Qtg 


Quaternary 
(Pleistocene) 


Terrace  gravels 


Tic 


Tertiary 
(Pliocene) 


Chalk  Butte  Formation 


Td 


Tertiary 
(Miocene) 


Deer  Butte  Formation 
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TABLE  I 


Water  Well  Data,  Vale  KGRA  and  Addition 


n 


NA>K 

LOOATION 

STATIC  WATER 
r.D,     .   LEVEL 

YIELD 

TEMP. 

I,  No  name 

1950'  from  li.  line 
2600'  from  S.  line 
Sec.  18,T.19S., 
R.  46E. 

l-nknown 

Abandoned 

& 
apparently 

dry. 

2.  Needham  VJol). 

500'  from  W.  line 
2200'  from  N.  Line 
Sec.  11,  T.  19S., 
R.  45E. 

494' 

385' 
(measured) 

un- 
known 

Reportedly 
hot 

3.  N.  liar  per- 
Well 

2100'  from  E.  line 
2400'  from  S.  line 
Sec,  9,  T.  19S., 
R.  45E. 

696' 

569' 
(Drillers 

Los) 
685 'Well 

Maint.raan 

8/9 

gal. 

min. 

65"F.Init. 
920F.  Max. 
50°  Air 
temperature 

4.  Page  Well 

2500'  from  E.  line 
1300'  from  N.  line 
Sec. 28,  T.  19S., 

R.  45E. 

622' 

435' 

12  gal 
minute 

.  52^^  F.  Init. 
80O  F.  Max. 
40°  F.  air 

5.  No  Name 

1500'  from  W.  line 
2500'  from  N.  Line 
Sec. 5,  T.  20S, 

Range  45E, 

Unknown 

unknown 

unknowi 

1  Probably 
60"F.  ,  see 
explanat '.<n 
below. 

6,  No  name 

600'  from  E,  line 

unknown 

abandoned 

unknowi 

\   unknown 

1850'  from  S.  line 
Sec.  26,  T.  19S., 
R.  44  E. 

apparentl 
dry 

r 
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LIST  OF  PARTICIPANTS 


Area  Geothermal  Supervisor's  Office       Area  Geologist's  Office 


Chuck  E.  Larson  William  H.  j^ee 


Al^-  '^^ 


APPENDIX  XIII 


Power  Transmission  Line  Specifications 
for 
Protection  of  Birds   of  Prey 


A-13 


o^ 


Approved    type   structure 
to   be    installed    in    a 
"Birds    of    Prey"    area 


Armless   DisCribution 
Triangular   Construction 


'^ 


'>'^i._    ^/T-^ 


Birds-of-Prey  Consultant 


A\-2^- 


Alternate  Neutral  Position 


Preferred  Neutral  Position 


K>-^ 


Approved   type    structure 
to   be    installed    in    a 
"Birds    of    Prey"    area 


Armless   Distribution 
Staggered   Construction 


Birds-of-Prey  Consultant 


[A  \^'X 


-^— fl> 


Crossarm  Distribution 
Approved    for    corrections       Triangular   Construction 
on    preferred    poles    in 
existing    lines 


>2:^ 


•^xf 


■^^ 


Birds-of-Prey  Consultant         /4(^-i 


"^mimiim 


-ilHl 


mmih 


% 


^ 


-c 


:^ 
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ADproved  t^'pe  structure 
to  be  installed  in  a 
"Birds  of  Prey"  area 


9l 


2. 


T 

45" 


oJ 


•d— 
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'Y-^^y- 


Birds-of-Prev  Consultant 


,4i3-4 


■   ^^.UD, 


51' 


14" 


£i^.-.V(.^Lt»^JaB 


.,       I 


e!-- 


60" 


18' 


n 


43" 


21^'l*"'^ 
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^^-i- 


T 
T — t 


^ 


12 


D 


q 

4i  Vhi^' 


Lil 


20" 


3"      ■ 


Assembly  Detail 


Fabricate    from  3~inch 
galvanized    steel   pipe. 


Approved    for   corrections 
on    preferred    poles    in 
existing    lines 


Center  Phase  Riser 


7. 


Birds-of-Prev  Constaltanh       A\'b  -  S 


"T"  Perch 


Straight  Perch 


Typical  Perch  Applications 


-Vxa'CASRIASS    bOLT  f  WtJtWd 


Y»'»..*Vi"C»ii9'A«l 
BOLT   i  WAtwiH  - 

frNTi-in.IT  s(ilt; 


H".  4"  CABRlA^it 


hi     I         bOt-T  t  WXlUiK 


i'x4'x  a'-o' 


2\4."k*'-0"' 


2"x*'   PO^T 
CLEKSTM    DcTfevdNiO 
BV    POLE    FEiWlNi 
CONtTRUCTlOy) 


(AHTI-1PL17    S3LTJ 


Approved  for  corrections 
on  preferred  poles  in 
existing  lines 


Perch  Assembly  Details 


^V'>^ 


^-t^v 


^^z:^^ 


Birds-of-Prey  Consultant 


,4«3-i^ 


(IMTI-Si".!!  EOuT 


MF   LOCKNUTS 

'i.'e-;riO"M4Cf<iisiE.  sot: 


set    6».B    OtTAIL 
F<5S   HOLE    DBILLING 


»»'.  a  f  »  1 1 "  bit 
CBlLLtO    C0« 
■  TUS£E    V3'  BOUt 


F0RI.I3HT-XTY  X-;aMi 

use  UPPER,  5ST  0=  >'CU^'<Tm&  HOLES 
USE  f/3"»8"MAC-!;N:  SOL'S 

FOR  HSAVY-OUTY  ,<-A-.V.- 

US5  LOy>'RR  «5T  Or  VOj-jflHiJ  HOl£S 
U4£  5/8''»IO"MACri-d£  BOLTS 


DRILL  *LL 
L&e&E   UOLES 


MOUNT   &4e    DETAIL 


MOUNT    ASSEMBLV    POf? 

(SHOWN    v/.OUnTED    cm    Ll&HT-Qjf  y  x-AHm) 


Approved  for  corrections 
on  preferred  poles  in 
existino  lines 


/^^.^^ 


Birds~of-Prey   Consultant 


.4(5-7 


INSULATQg     CLAMPS 
ROT  Alt  D   TO    <:lOS£C1 
POSlTlOM    WITH    HOT 
Mici<   WHE.M  IN  Place 


HO'j  CONT»;MiM(i    17ua&£8 

ON    TO  COHOoCTO*   WITH 
HOT   SII61'. 


TYPICAL     IMSTALLATlOM 
OW  ^Wl?"r  0?  POST-TVPE 
NSOL^TOR 


PROTECTIVE    CQgPECTlOM  Of  STPUCTUCES 

HAlAgPOUS    TO    CAPTORS 

CC'UPUCTO;^      IKi^JLATOR 

!DAHO    PO-J^l^a.   COi-lPANV 

StPTEMSER    I'll! 


Approved  for  corrections 
on  preferred  poles  in 
existing  lines 


^^fK_^     J-^^.. 


'^'■ 


^•1 


Birds-of-Prey  Consultant  1  |  3  ..  ^^ 


H&VIDLING 
RING 


1  OUTSIO*    HSett  (M    *4SCfc«»Ly 
/kRt  iPACCD  !•  nMkt   £A<;k4    £140 
(kWD  MID9LC    HOLC   UOCATtO   IM 
CENTER   TOP  cr    HOOO 

CQMOUCTQg  , 
jl^^atTca  CLAMPS  ^>*\>, 


NOTE 

MATEBlAL    liASCOUM-lTV 
PVt   mo  fS    22-10  Ml  MK.L 
WITH   |M41,LAT10N  VALUE  OF 
lOOO  VOUTc    P£?  MILL 


-JHX.l/4    WVLOW    BOLTS. 

HUTS  OM  ooTaioe  of 

INSULMOa    HOOD  AHO 
SEAtlD    WITH  »7I1    PVC 
HEAVY   BOVJD  WSLD-ON 
FAST-5£T   AOH£»lve. 


vouTA&e           1 

Dim 

n.^KV 

3i.^KV 

ilK/ 

A 

If 

18' 

24-* 

6 

6- 01 A 

g-  OlA 

lO'  0;A 

c 

A" 

&■■ 

f 

D 

4" 

B- 

8"      1 

-  TsecTfOM  of  i/i"  LiM€  Most 

BOLTcO  TO  IWSlOC   OF   EftCH 

END  OC   il'UNCTHof  r  Pipe 


pgQVff.TlVE   CORRCCTIOM  OV  STgUCTUg£5 
H&IAgQOUS   TO    gAPT02S 
COMOUCTOR    IN'aULATOS    0£.TAILS 
IDAHO    POWE^I   CCMBAwy 

^^PTEMfcEi  mil 


Approved  for  corrections 
on  preferred  poles  in 
existing  lines 
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Lffarary 
Ssrvic©  C©ntsr 


TD  195  .E4  V354  1975   

U-  S.  Bureau  of  Land 

Management,  Vale  District 
Vale  known  geothermal 

resource  area  addition  and 
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